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1.0
INTRODUCTION

This investigation described in this report was conducted as part of an ongoing site
assessment involving former underground storage product tanks removed in October 1989
from the facility located at 3200 Main Street in Keokuk, lowa. This investigation
supplements Woodward-Clyde Consultants’ (WCC'’s) initial Phase III Site Assessment
Report dated July 17, 1991, and November 1991 Investigation Report dated February 24,
1992.

The field investigation was conducted by WCC on behalf of United Technologies
Automotive Systems, Inc. (UTAS) from October 12, 1992 through November 6, 1992. Field
work was performed in accordance with the procedures and protocols of the Phase III Site
Assessment Work Plan dated February 22, 1991, prepared by Pollution Control Systems, Inc.
and the UTAS amendments to the Work Plan dated September 20, 1991. Program
modifications requested by the lowa Department of Natural Resources (IDNR) (letter dated
July 31, 1991) were also incorporated into the field investigation.

In the November 1991 Investigation Report it was postulated that solvents from the former
tank area were migrating primarily through fill materials, traveling along the top of glacial
till deposits and possibly also along storm sewer pipeline backfill materials. Follow-up
recommendations contained in the report included the installation of 6 new monitoring wells,
sampling and analysis of the 6 new wells plus four of the 16 existing wells, and the
collection of soil samples from three shallow borings downgradient of the solvent product
tank excavation. In a comment letter on the November 1991 report, dated August 14, 1992,
the IDNR approved the recommended additional work, with the understanding that the extent
of the groundwater contaminants required further delineation to the north of monitoring well
MW-8& and east of monitoring well MW-1. These specific areas were not included in this
investigation. However, additional delineation of the groundwater contaminants in these
areas will be addressed at a later date in conjunction with the RCRA Facility Investigation
(RFI) that is being conducted at the facility.
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2.0
BACKGROUND

Five underground solvent product storage tanks were removed from the fill area behind the
main building of the Facility in October 1989 (Drawing 1). The facility history, tank
history, and field investigation results since that time have previously been reported to the
Iowa Department of Natural Resources (IDNR) in the following documents:

. Sheller-Globe Corporation, Keokuk Plant, Site Assessment Work Plan,
May 3, 1990, prepared by United Technologies Automotive;

. Site Assessment Investigation, Sheller-Globe, 3200 Main Street,
Keokuk, Iowa, August 9, 1990, prepared for United Technologies
Automotive by Pollution Control Systems, Inc.;

. Phase 11 Site Assessment Subsurface Investigation, Sheller-Globe
Facility, 3200 Main Street, Keokuk, Iowa, January 3, 1991, prepared
for Sheller-Globe Corporation by Pollution Control Systems, Inc.;

. Phase III Site Assessment Report, Former Sheller-Globe Facility, 3200
Main Street, Keokuk, [owa, July 17, 1991, prepared for Sheller-Globe
Corporation by Woodward-Clyde Consultants; and

. November 1991 Investigation of Former Underground Solvent Product
Tanks, Facility at 3200 Main Street, Keokuk, Iowa, February 24,

1992, prepared for United Technologies Automotive Systems, Inc. by
Woodward-Clyde Consultants.

The reader is referred to those documents for details of the site history. In general, the five

underground product storage tanks removed were:

. A 6,000-gallon toluene tank;
. A 300-gallon hexane tank;

. Two 1.500-gallon methyl ethyl ketone tanks; and
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. A 4,000-gallon "Foam Head Cleaning Solvent" tank (mixture of
methylene chloride; trichloroethylene; 1,1,1-trichloroethane; butanol;

ethanol).

Since the tanks were removed in 1989, previous field investigations have included the
performance of a soil gas survey, field screening and sampling of shallow soil borings,
installation of groundwater monitoring wells in both the shallow fill material and in native
glacial till soils, the performance of hydraulic tests on selected wells, and the sampling of
monitoring wells.

The natural topography of the site was altered significantly during the site’s development
by placement of structural fill material which varies from 10 to 14 feet thick in the area of
the former tanks’ excavation to 0.5 to 11 feet in the vicinity of the Employee Parking Lot.
The majority of the investigation area is occupied by facility structures or is paved with

gravel, asphalt, or concrete. Site topography generally slopes from east to west.

The vadose zone of the site collectively consists of small patches of topsoil, a narrow band
of alluvial sediments in the Employee Parking Lot area, and relatively thick sequence of
glacial till deposits.

The structural fill appears to have been placed directly upon glacial till deposits in the
vicinity of the former tanks’ excavation without any grading. The fill material and the top
portion of the glacial till deposits near the former excavation have volatile organic
compounds (solvents) preseht at elevated levels. The current investigation further
characterized details of geology and hydrogeology relevant to fate and transport of
contaminants at the site.  After completion of the October-November 1992 field
investigation, the on-site groundwater monitoring well network now consists of 7 shallow
monitoring wells screened in the structural fill material and 15 monitoring wells screened
in the glacial till deposits.

91734RRPT.GP  06/30/93 2:53 pm 2-2
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3.0
INVESTIGATION ACTIVITIES AND METHODS

3.1 FIELD INVESTIGATION
Field work for this investigation was performed between October 12 and November 6, 1992.

Hannibal Testing Laboratories, Inc. (HTL) of Hannibal, Missouri provided drilling and
monitoring well installation services for this investigation. All drilling and monitoring well
installation activities were performed under the direction of WCC personnel. Groundwater
and drill cutting samples were analyzed by Enseco-Rocky Mountain Analytical Laboratories
(ENSECO) in Arvada, Colorado.

In accordance with the Occupational Safety and Health Administration (OSHA) requirements
of 29 CFR 1910, a site-specific Health and Safety Plan was prepared by WCC (April 1992)

and implemented during all phases of the field investigation.
3.1.1 Soil Sampling

In the November 1992 report recommended the collection of soil samples from three shallow
borings downgradient of the solvent product tank excavation. The three shallow borings
were chosen to evaluate whether solvents were migrating preferentially in backfill materials

along stormwater sewer pipelines located in the Employee Parking Lot (Drawing 1).

The shallow soil borings were drilled with a 2-inch diameter stainless-steel hand auger and

field screened with an HNu for volatile organic vapors.

The boring logs for the soil borings are presented in Appendix A. Boring WCS-10 was
placed behind a retaining wall, located south of the former tanks’ excavation. The area
behind the retaining wall was reportedly backfilled with sand. It was suspected that this
sand might provide a migration pathway from the former tank excavation to the Employee
Parking Lot area and to the backfill along the storm sewer lines in particular. At the

location of WCS-10 an obstruction was encountered at a depth of 1.9 feet from the ground
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surface (possibly a large rock, or concrete slab). Additional borings (WCS-10A and
WCS-10B) were drilled on the slope behind the retaining wall, but they could not be
advanced any deeper than 3.4 feet because of similar obstructions encountered. Soil
encountered at each of the shallow boring locations consisted of sandy clays. No elevated
HNu readings or visible contamination was observed in any of the borings, and therefore,
no soil samples were collected from the shallow borings. Soil cuttings from the auger holes

were returned to the respective holes.

The shallow depth of the borings prevented confirmation of sand backfill behind the
retaining wall. Borings WCS-11 and WCS-12 (Drawing 1) were placed adjacent to two
primary storm sewer lines crossing the Employee Parking Lot area and advanced to depths
of 5.0 and 4.8 feet below the ground surface, respectively. No sand or other apparent
coarse-grained backfill material was encountered in either boring. In addition, no elevated
HNu readings or visible contamination were observed, and therefore no soil samples were
collected from the shallow borings. Soil cuttings from the auger holes were returned to the

respective holes.
3.1.2 Monitoring Well Installation

The locations of the new monitoring wells (MW-13A, MW-13B, MW-16, MW-17A,
MW-17B, and MW-18) were chosen to further delineate the lateral extent of groundwater
contamination downgradient from the source area and to confirm suspected preferential
migration routes of contaminants through the fill materials and along the top of the glacial
till sequence. Well locations are shown on Drawing 1.

Monitoring well MW-13A was installed adjacent to existing well MW-13 and was screened
in the fill material to provide data on contaminants in the fill. Monitoring well MW-13B
was placed immediately to the southeast of MW-13 and was screened in the glacial till
approximately 20 feet deeper than MW-13. Wells MW-13A, MW-13, and MW-13B provide

a cluster that monitors the fill material, shallow till, and deeper till, respectively.

Monitoring wells MW-16 and MW-18 were installed downgradient of existing wells MW-13
and MW-11 on the southwest side of a stormwater sewer pipeline that runs across the

middle of the Employee Parking Lot. Both wells were screened in the shallow glacial till
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materials. The purpose of these well installations was to help delineate the lateral extent of
contamination and evaluate the influence of the 36-inch storm sewer line on groundwater

flow.

Monitoring wells MW-17A and MW-17B were installed adjacent to the southeast corner of
the Cooling Pond. Well MW-17A was screened in the fill and well MW-17B in the deep
glacial till. The main purpose of the MW-17 cluster was to evaluate the lateral extent of

groundwater contamination and groundwater flow conditions near the Cooling Pond.

Construction details for the new and existing monitoring wells are summarized in Table 1
and the boring logs for the new borings and wells are preseﬁted in Appendix A. All
monitoring well borings were drilled with a CME-75 drill rig using 4 1/4-inch LD.
(7 7/8-inch O.D.) hollow-stem augers, 2-inch diameter split-spoon samplers and an automatic

140-pound hammer.

All of the borings, except MW-13A, were sampled at 2.5-foot vertical intervals. Boring
MW-13A was sampled continuously to a depth of 10 feet in order to identify the contact
layer between the fill and glacial till sequences. Soil (unconsolidated deposits) from all of
the borings was visually classified and logged by the WCC geologist.

The six new wells were constructed of 2-inch diameter, flush-coupled, Schedule 40 PVC
pipe with S-foot (in fill) or 10-foot (in till) sections of 0.01-inch commercially slotted, flush-
coupled Schedule 40 PVC screen. All the wells were constructed in general accordance with
the work plan. Well installation reports are provided in Appendix B. Fbllowing installation,
the new monitoring wells were developed to increase yield and to remove materials which
may have been introduced during drilling operations. A minimum of 5 to 15 well volumes,
depending on the yield of each well, was evacuated from each of the new monitoring wells.
Water quality parameters including temperature, pH, salinity, and conductivity were

measured during development.

Drill cuttings associated with the installation of the six new monitoring wells were also
screened in the field using an HNu. No elevated HNu readings were observed, however, one
composite sample and one grab sample was collected from the cuttings and submitted for

laboratory analysis to determine a method disposal for the cuttings.
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3.1.3 Groundwater Sampling

Groundwater sampling was conducted generally in accordance with the procedures and
protocols specified in the Phase [II PCS Work Plan and the UTAS amendment letter.
Groundwater samples were collected using disposable polyethylene bailers from the 6 new
monitoring wells and 4 existing wells (MW-10, MW-11, MW-13, and MW-14) on
November 2, 1992. Seven of the 10 wells were purged on November 1, 1992 with the
remaining 3 wells (MW-13 cluster) purged on the morning of November 2, 1992.

Samples collected from each well were placed in a cooler with ice and handled following

proper chain-of-custody protocol.

Water quality parameters measured in the field included temperature, salinity, conductivity,
and pH.

Copies of the field sample collection sheets are provided in Appendix C.

Quality assurance samples, including a trip blank and one blind duplicate sample from
monitoring well MW-10 (labeled MW-19), were collected and submitted to the laboratory.

Groundwater samples were analyzed for volatile organic compounds by USEPA SW-846
Method 8240. The analytes included the Target Compound List (TCL) volatiles, plus methyl
isobutyl ketone (4-Methyl-2-Pentanone), n-hexane, and butanol.

3.1.4 Surveying
The locations of all newly installed monitoring wells were surveyed by WCC personnel.
Ground surface elevations and top of casing elevations were measured relative to existing

well MW-13. Horizontal distances were measured, relative to the previously installed wells,

using a tape measure.
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3.1.5 Resampling of MW-13 Well Cluster

During the November 2, 1992 sampling event, an elevated concentration of methylene
chloride was reported in the groundwater sample collected from well MW-13B. The
reported presence of the methylene chloride in the well was suspected to be the result ‘of
contaminants brought into the well from the overlying contaminated upper glacial till during
drilling activities. To verify this supposition, an additional round of groundwater samples
was collected from the MW-13 well cluster on January 27, 1993. The three monitoring
wells were purged on the evening of January 26, 1993 and sampled the following morning.

Disposal polyethylene bailers were utilized for sample collection and the samples were
handled using proper chain-of-custody protocol.

The groundwater samples were once again submitted to Enseco for analysis. Analytes were

the same as in the previous sampling event. Water quality parameters measured in the field
included temperature, salinity, conductivity, and pH (Table 4).
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4.0
RESULTS

4.1 SITE HYDROGEOLOGY

The following characterization of the site hydrogeology is based on information from the
on-site groundwater monitoring well network consisting of 7 shallow monitoring wells
screened in the structural fill material and 15 monitoring wells screened in the glacial till

deposits.

The area has been extensively filled. Both groundwater flow within the fill and the
interaction of the groundwater in the fill with the underlying groundwater flow system are
important to the evaluation of this site. The pre-fill surface is dominated by a former
drainage way which extended northwesterly toward the head of the Cooling Pond near
MW-17A and 17B. The pre-fill topographic low appears to have been in the area bounded
on the northeast side by MW-17A, MW-17B, MW-13, MW-13A, and MW-13B, and on the
southeast side by MW-18 and MW-16. The pre-fill land surface sloped downward towards
this drainage from the northeast and southwest as shown on Drawing 3.

There are two topographically distinct areas of fill. One is located beneath the driveway and
parking area south of the retaining wall. Wells MW-10, MW-11, MW-13, MW-13A,
MW-13B, MW-14, MW-15, MW-16, MW-17A, MW-17B, and MW-18 are located in this
area (see Drawing 1). The fill thickness encountered in MW-11, MW-15, and MW-14 was
less than 2 feet indicating that the areas surrounding these monitoring wells has received
little fill. MW-10, MW-13, MW-13A, MW-13B, MW-16, MW-17A, MW-17B, and MW-18

encountered 7 feet to 11 feet of a clay fill with little, if any, construction debris.

The other fill area is the relatively flat, elevated area north of the parking area and east of
the Cooling Pond. The Chemical Storage Building, former tank location, railroad tracks, and
wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6A, MW-6B, MW-7, MW-8, MW-9, and
MW-12 are located in this area. This entire area has appafently been filled to depths
ranging from 5.5 feet to 13 feet as evidenced by the thickness of fill encountered. The fill
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consists primarily of clay with variable quantities of rock, brick, glass fragments, sand and
wood. The density of the fill appeared to vary considerably. The fill overlies glacial till.

The glacial till at the facility is a clay till containing varying quantities of silt, sand, and
gravel. Discontinuous sand layers are common in the glacial till in this area and also occur
at the site.

The clay till at the site consists of medium to high plasticity clays with trace amounts of
sand and gravel including thin sand seams less than 1 inch thick. Clayey sand was
encountered in MW-13, MW-13B, and MW-17B at an approximate elevation of 605 feet
above mean sea level (msl). This layer ranged from 1.5 feet to 3 feet in thickness at these
locations. The upper portion of the till is generally oxidized with a yellow-brown color with
gray mottling and contains fractures which are variably mineralized with calcium carbonate,
or are sometimes filled with sand. Fractures were commonly encountered down to at least

elevation 600 feet msl in the deeper monitoring well borings and were noted to elevation
595 msl in MW-13B.

Other changes were noted in the elevation 590 to 600 msl interval and below which likely
influence groundwater flow in the area. In all of the monitoring well borings which
penetrated to at least elevation 555 msl (MW-9, MW-10, MW-11, MW-13B, MW-16,
MW-17B, and MW-18), the density of the till increased significantly and rather abruptly
between elevations 591 msl and 598 msl. Fractures appear to be scarce below the top of
the dense till. All of the monitoring wells in the parking lot area (MW-10, MW-13,
MW-13B, MW-14, MW-16, and MW-17B) which penetrated to at least elevation 595,
encountered a dense to very dense silty or clayey sand immediately overlying the dense clay
till. The sand ranged from less than 1 foot to 4 feet in thickness. Only one boring (MW-7)
in the fill area containing the Chemical Storage Building encountered this sand. It is not
clear whether this is a continuous sand layer or several discontinuous layers occurring at
approximately the same elevation. The base of this sand unit marks the boundary between

the oxidized and fractured till and the less permeable lower till.

Monitoring wells screened in the fill material or at the fill-glacial till interface include
MW-1, MW-2, MW-3, MW-4, MW-6A, MW-13A, and MW-17A. In addition, a group of
wells (OP-1, OP-2, and OP-3) installed by Environmental Science and Engineering, Inc.
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(ESE) in an area adjacent to two water storage reservoirs (Drawing 1) are also screened in
this interval.

The remainder of the monitoring wells except MW-13B are screened partially or totally in
the oxidized and fractured glacial till. MW-13B is screened in the hard, unoxidized till. A
very dense clayey, silty sand was encountered at a depth of approximately 48 to 50 feet
below ground surface in MW-13B. The water level measured in MW-13B on November 4,
1992, two days after purging and sampling, was approximately 6 feet below the stabilized
level measured on January 26, 1993. The slow stabilization indicates that the clayey sand
likely has a low permeability, possibly due to its density and fines content.

Groundwater flow in the fill near the Chemical Storage Building appears to be essentially
horizontal and generally toward the southwest. However, the actual flow direction is likely
to be somewhat radial in response to the lower topography to the south and west of this fill
area. The horizontal gradient appears to steepen near the retaining wall and the fill slope.
The water levels in the monitoring wells screened in the fill are higher than the water levels
in the till wells in this area. This head differential in this area indicates the fill is more
permeable than the underlying glacial till and is contributing recharge to the underlying
glacial till flow system.

The groundwater flow direction in the glacial till is generally to the southwest. The
potentiometric surface shown on Drawing 2 roughly parallels the till surface contours of the
northeastern slope of the previously described apparent pre-fill drainage way. The data
indicate that the gradient flattens considerably southwest of the pre-fill drainage way.
However, it is possible that the groundwater in the glacial till actually discharges upward
into the fill and flows generally northwest toward the Cooling Pond. Even though the water
level in MW-14 is lower than the measured water level in MW-16, other evidence suggests
discharge may be occurring in this area. This evidence includes:

. The water levels in all of the glacial till monitoring wells in the
parking area, which encountered more than 2 feet of fill, have water
levels above the elevation of the top of the till (MW-10, MW-13,
MW-13B, MW-16, MW-17B, and MW-18);
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* An upward gradient exists at the MW-13A/13B and MW-17A/17B
clusters; and

. The apparent flattening of the hydraulic gradient southwest of the pre-
fill drainage way.

Both the soil boring and hydrologic data indicate that the fill is likely to be more permeable
than the underlying glacial till. Some portion of the groundwater in the fill beneath the
Chemical Storage Building area recharges the underlying upper portion of the shallow glacial
till then flows southwesterly. At least a portion of the flow in the glacial till then discharges
to the fill in the area of the former drainage way. The discharge to the fill in this area might
also be influenced to an unknown extent by the drainage pipes buried in the fill beneath the
parking area. The exact locations, depths, and construction details of the buried pipes are
not known with certainty. The surface elevation and depth of the Cooling Pond also likely

has an influence on the flow pattern.

4.2 GROUNDWATER SAMPLING RESULTS

Groundwater samples were collected from the six newly installed wells and from four
existing wells: MW-10, MW-11, MW-13, MW-14. All samples were analyzed for volatile
organic compounds using SW-846 Analytical Method 8240. The results of the groundwater
analyses are summarized in Table 2. Physical properties of the contaminants are
summarized on Table 3. This section presents a summary of the general distribution patterns
of the solvents.

The following volatile organic compounds were detected in groundwater samples collected
during the November 1992 sampling event. Out of 10 wells:

. Methylene Chloride was detected in 3 wells at concentrations ranging
from 1,900 to 91,000 pg/L;

. Trichloroethene was detected in 2 wells at concentrations ranging
from 1,400 to 6,000 pg/L;

. Xylenes were detected in 2 wells at concentrations ranging from 2,900
to 8,600 pg/L;
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. 1,2-Dichloroethene was detected in 2 wells at concentrations ranging
from 5.8 to 6.0 pg/L; and

o 1,1-Dichloroethane; Ethylbenzene; Tetrachloroethene, Toluene, and
1,1,1-Trichloroethane were each detected in 1 well at varying

concentrations.

The results of this sampling event are similar in many respects to those obtained in the
November 1991 sampling event; i.e., methylene chloride, xylenes, and toluene were detected
at elevated concentrations.

Wells MW-10 and MW-13 still exhibit concentrations of volatile organic compounds
(VOCGs) significantly higher than those in other wells sampled. Total VOC concentrations
are almost 10 times higher in MW-13 (135,600 pg/L) than in MW-10 (15,000 pg/L,
11,400 pg/L in a duplicate sample).

None of the contaminants were detected in monitoring wells MW-14, MW-16, MW-17B,
and MW-18, which are located downgradient and sidegradient of MW-10 and the MW-13
cluster. All of the wells are screened at the same stratigraphic level within the glacial till.
This indicates that the lateral extent of contamination originating in the former tanks’ area
may have migrated only as far as the MW-13 cluster or a short distance beyond.

High concentrations of VOCs in wells MW-10 and MW-13, which are both screened within
the glacial till, may be due to the preferential downslope migration of contaminants from the
former tanks’ excavation area. Lateral migration along the fill-till interface is also likely.
In addition, the storm sewer pipes in the area, and backfill around them, may have also serve
to alter migration pathways of the contaminants.

It is also apparent from the observed water levels that groundwater flow in the area of
wells MW-14, MW-16, and MW-18 may be directed toward the northwest. As discussed
in Section 4.1, there is evidence that discharge of the glacial till groundwater may be
occurring in the pre-fill topographic low. This water then flows northwesterly toward the
Cooling Pond, through the fill and/or the buried pipe backfill. Considering the potentially
large areas of discharge from the till and the localized area of contaminated groundwater,
considerable dilution of the contaminated water may occur in this area.
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Total VOC concentrations in the other wells sampled are as follows: MW-11 - 6.0 pg/L;
MW-13A - 10,900 pg/L; MW-17A - 12.8 pg/L; and MW-13B - 1,900 pg/L. The only
contaminant detected in monitoring well MW-13B was methylene chloride. It was strongly
suspected that methylene chloride was brought into the well, from the overlying
contaminated layers, during drilling activities.

Monitoring well MW-13, which screens the upper portion of the glacial till, contained
methylene chloride at a concentration of 63,000 pg/L. This zone is separated from the
deeper water-bearing layers, which are screened by MW-13B, by a sequence of very hard
and practically dry glacial till deposits that are considered an aquitard.

The MW-13 cluster MW-13, MW-13A, and MW-13B) of monitoring wells was resampled
on January 27, 1993. A comparison of analytical results for the two sampling events is
presented in Table 4.

As a result of the resampling, methylene chloride was detected in monitoring well MW-13B
at a concentration of only 5.9 pg/L. Taking into account the presence of methylene chloride
in laboratory blanks and in the trip blank, this compound is probably a laboratory artifact
and should be excluded as a chemical of concern in the deep glacial till.
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5.0

CONCLUSIONS

The main findings of the field investigation are described below:

917343\RPT.GP

Groundwater flow is generally to the southwest. In addition, upward
vertical gradients in the till were recorded in the MW-13 and MW-17
well clusters. These upward gradients should help to minimize both
downward and off-site migration of contaminants in the till.

Analytical results of groundwater obtained from the newly installed

monitoring wells did not reveal any evidence of contaminant

migration to the facility’s southern property line. In addition, no
contaminants were found in downgradient wells MW-14, MW-16, and
MW-18. The low area of the parking lot between the MW-13 well
cluster and wells MW-16 and MW-18 appears to be the likely
downgradient boundary of the solvent plume.

In comparison with analytical results obtained from the July 1992 and
November 1991 sampling events, total VOC concentrations in
monitoring wells MW-10 and MW-11 have decreased slightly.

Based on analytical results obtained from monitoring well MW-17A,
there are low levels of contaminants potentially migrating to the
cooling pond.

Shallow soil borings behind the retaining wall and adjacent to the
storm sewer lines did not reveal any information in reference to
deeper backfill materials. Field screening with an HNu did not
indicate any elevated VOC readings. Fill material in the shallow
boreholes looked similar to structural fill encountered at other
locations on-site. It is believed that the shallow soil borings may not
have been placed close enough to the primary storm sewer lines. At
the present time, information concerning the exact locations of storm
sewer lines is incomplete.
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6.0
RECOMMENDATIONS

No new monitoring wells are proposed at this stage of the investigation. The existing well
network has sufficiently characterized the extent of contamination. Operation of the
proposed soil vapor extraction (SVE) system should be initiated to remove the VOC
contaminants in the soils which in turn should help improve groundwater quality. The
ongoing monitoring program should be continued and include semiannual water level
measurements, water sampling, and chemical analysis. This sampling program should
continue during and for a limited period after operation of the SVE system to measure the

success of the remediation system.

Storm sewer lines connected to the Cooling Pond should be sampled (water and sediment)
and analyzed for the Target List Compounds, but only after the exact locations of the storm
sewer pipes and their interconnections are known. This work is already planned in
conjunction with the separate and ongoing RCRA Facility Investigation being conducted at
the facility.

Finally, remediation of contaminated groundwater using pump and treat technology is not

expected to be productive and is not recommended for the following reasons:

. The highest levels of contaminants are still in the shallow fill
material. Any remedial efforts should initially focus on the removal
of the contaminant source area (soils);

. Implementation of a pump and treat system at this time might actually
draw contaminants from the original source area soils down deeper
into the underlying tills as the water table is depressed; and

. Due to the low permeability of the glacial tills and localized extent of
contamination, it is doubtful that contaminants associated with the
source area will migrate very far during soil vapor extraction of the
source.
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TABLE 1

SUMMARY OF MONITORING "WELL CONSTRUCTION DETAILS AND WATER LEVELS

Elevation of Top Elevation of Depth of Groundwater
of PVC Casing! Ground Surface PVC Casing Total Depth? Screened Interval Groundwater® Elevation
Well I.D. Date Installed (feet) (feet) Diameter (inches) (feet) Elevation (feet) (feet) (feet)
MW-1 October 1989 640.94 NA 4 14.21 625.94 - 635.94 5.35/5.22 635.59/635.72
MW-2 October 1989 640.34 NA 4 12.75 627.24 - 637.24 8.00/7.77 632.34/632.57
MW-3 October 1989 639.02 NA 4 16.77 622.32 - 632.32 11.28/11.37 627.74/627.65
MW-4 October 1989 640.94 NA 4 11.92 625.94 - 635.94 3.93/5.10 637.01/635.84
MW-5 November 1990 640.74 640.98 4 30.00 610.71 - 620.71 7.97/NA 632.77/NA
MW-6A November 1990 641.13 641.43 2 13.94 627.26 - 637.26 6.58/5.35 634.42/634.78
MW-6B November 1990 641.00 641.35 2 3175 609.27 - 619.27 7.75/NA 633.38/NA
MW-7 November 1990 638.48 638.69 2 39.88 598.68 - 608.68 10.90/10.70 627.58/627.78
MW-8 November 1990 641.69 642.00 2 29.88 611.89 - 621.89 7.95/1.64 633.95/634.05
MW-9 May 1991 639.02 639.20 2 33.58 604.78 - 614.78 14.55/14.05 624.47/624.97
MW-10 May 1991 623.98 624.21 4 29.69 594.79 - 604.79 0.76/0.81 623.22/623.17
MW-11 May 1991 627.06 627.27 2 34.31 592.85 - 602.85 5.75/5.60 621.31/621.46
MW-12 May 1991 643.40 643.66 2 34.74 609.24 - 619.24 9.04/8.18 634.36/635.22
MW-13 November 1991 623.23 623.53 2 30.48 596.13 - 606.13 2.42/2.68 620.81/620.55
MW-13A October 1992 622.90 623.43 2 10.06 613.33-618.33 2.87/2.29 620.03/620.61
MW-13B October 1992 623.43 624.18 2 50.11 573.68-583.68 7.29/1.17 616.14/622.26
MW-14 November 1991 628.24 629.14 2 32.70 596.74 - 606.74 10.14/8.90 618.10/619.34
MW-15 November 1991 629.11 629.81 2 33.12 597.41 - 607.41 2.58/NA 626.53/NA
MW-16 October 1992 624.44 625.07 2 34.95 589.47-599.47 5.64/4.70 618.8/619.74
MW-17A October 1992 620.29 620.67 2 10.33 610.47-615.47 3.98/3.32 616.31/616.97
MW-17B October 1992 620.67 620.88 2 33.61 587.18-597.18 +2.524/+2.59* 623.19/623.26
MW-18 October 1992 623.45 623.84 2 35.09 588.84-598.84 7.22/5.69 616.23/617.76
OoP-1° May 1992 643.07 640.57 2 18.50 622.57-632.57 9.37/8.50 633.70/634.57
op-2° May 1992 640.65 637.50 2 20.50 617.50-627.50 8.97/8.11 631.68/632.54
op-3° May 1992 643.09 640.34 2 20.50 620.34-630.34 14.25/13.41 628.84/629.68
Notes:

! All elevations are in feet above mean sea level.

2 Total depths measured from top of PVC casing on May 30,.1991, November 5, 1991, and November 4, 1992

> Depth to groundwater measured from top of PVC casing on November 4, 199.. and January 26, 1993.

4 Groundwater in MW-17B stands above ground surface. Riser extension and ccupling used for groundwater level measurement.

5 Monitoring wells iastalled by Environmental Science and Engineering, Inc. (ESE).

NA =  Data not available.
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TABLE 2

SUMMARY OF ANALYTICAL RESULTS
NOVEMBER 1992 GROUNDWATER SAMPLES
(CONCENTRATIONS IN pg/L)

MW-10/
Compound/Monitoring Well | pMW-19' MW-11 MW-13 MW-13A | MW-13B | MW-14 MW-16 | MW-17A | MW-17B | MW-18
1,1-Dichloroethane ND (1,000)/ | ND (5.0) | ND (2,500) | ND (620) | ND (85) | ND (5.0) | ND (5.0 7.0 ND (5.0) [ ND (5.0)
ND (1,000)
1,2-Dichloroethene ND (1,000)/ 6.0 ND (2,500) | ND (620) | ND (85) | ND (5.0) | ND (5.0) 5.8 ND (5.0) | ND (5.0)
ND (1,000)
Ethylbenzene ND (1,000)/ | ND (5.0) | ND (2,500) 2,300° ND (85) | ND (5.0) [ ND (5.0) | ND (5.0) | ND (5.0) [ ND (5.0)
ND (1,000)
Methylene Chloride 12,000 D/ ND (5.0) | 91,000 D* | ND (620) 1,900° ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0
10,000 D
Tetrachloroethene ND (1,000)/ | ND (5.0) 2,700 D* | ND (620) | ND (85) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) [ND (5.0)
ND (1,000)
Toluene ND (1,000)/ | ND (5.0) | 33,000 D* | ND (620) | ND (85) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0)
ND (1,000)
1,1,1-Trichloroethane 1,200 D/ ND (5.0) | ND (2,500) | ND (620) | ND (85) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0)
ND (1,000)
Trichloroethene 1,800 D/ ND (5.0) 6,000 D> | ND (620) | ND (85) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0)
1,400 D ‘
Xylenes (total) ND (1,000)/ | ND (5.0 2,900 D* 8,600 ND (85) | ND (5.0) [ ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0)
ND (1,000)
Notes
ND = Not detected; a numerical value in parentheses is the detection limit.
D = Identifies all compounds detected in the laboratory analysis after dilution of the sample due to the presence of target compounds.
'=  MW-19 Designated number for duplicate sample from monitoring well MW-10.
2

= All wells were sampled on November 2, 1992 and the MW-13 cluster resampled on January 27, 1993.
Analytical results for the January resampling are included in Table 4.
Non-detected compounds are not included.
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TABLE 3
PHYSICAL PROPERTIES OF CONTAMINANTS
DETECTED IN GROUNDWATER
NOVEMBER 1992-JANUARY 1993

Dynamic Vapor

Specific Viscosity, Solubility in Pressure,

Compound Gravity* cp’ water, mg/L mm Hg
1,1-Dichloroethane 1.i8 0.38 5,500 (20)° 182 (20)*
1,2-Dichloroethene 1.23 0.40 500 (20) 265 (20)
Ethylbenzene 0.87 0.69 161 (25) 9.5 (25)
Methylene Chloride 1.33 0.43 16,700 (20) 400 (24)
Tetrachloroethene 1.62 0.89 150 (20) 20 (25)
Toluene 0.82 0.59 535 (25) 28.4 (25)
1,1,1-Trichloroethane 1.34 0.86 1,495 (25) 123.7 (25)
Trichloroethene 1.46 0.57 1,110 (25) 57.8 (20)

Xylenes 0.86-0.88 | 0.62-0.81 | 146 -175(25) | 6.6 - 8.7 (25)

Notes:

has a dynamic viscosity of 1 cp at 20°C.

917343\RPTTA.GP 06/14/93

Numbers in parentheses are temperatures, C°.

Specific gravity is the ratio of the compound mass to an equal volume of water.
Dynamic Viscosity, a sort of internal friction, is expressed in dyne-seconds per cm?, or poises. 0.01 poise = 1 centipoise (cp). Water
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TABLE 3
PHYSICAL PROPERTIES OF CONTAMINANTS
DETECTED IN GROUNDWATER
NOVEMBER 1992-JANUARY 1993

mie

I

i
| Dynamic Vapor
l'“ Specific Viscosity, Solubility in Pressure,
. Compound Gravity* cp? water, mg/L mm Hg
— 1,1-Dichloroethane i.i8 0.38 5,500 (20)° 182 (20)*
- 1,2-Dichloroethene 1.23 0.40 500 (20) 265 (20)
Ethylbenzene 0.87 0.69 161 (25) 9.5 (25)
Methylene Chloride 1.33 0.43 16,700 (20) 400 (24)
; Tetrachloroethene 1.62 0.89 150 (20) 20 (25)
Toluene 0.82 0.59 535 (25) 28.4 (25)
N 1,1,1-Trichloroethane 1.34 0.86 1,495 (25) 123.7 (25)
Trichloroethene 1.46 0.57 1,110 (25) 57.8 (20)
Xylenes 0.86-0.88 | 0.62-0.81 | 146- 175 (25) | 6.6 - 8.7 (25)

Specific gravity is the ratio of the compound mass to an equal volume of water.

Dynamic Viscosity, a sort of internal friction, is expressed in dyne-seconds per cm?, or poises. 0.01 poise = 1 centipoise (cp). Water
has a dynamic viscosity of 1 cp at 20°C.

Numbers in parentheses are temperatures, C°.
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TABLE 4

COMPARISON OF ANALYTICAL RESULTS
DURING TWO SAMPLING EVENTS FOR
MONITORING WELL
MW-13 CLUSTER

Monitoring Wells MW-13 MW-13A MW-13B
Compounds, Parameters 11-02-92 01-27-93 11-62-92 | 01-27-93 | 11-02-92 | 01-27-93
Ethylbenzene ND (2,500) | ND (5,000) 2,300 2,800 ND (85) | ND (5.0)
Methylene Chloride 91,000 D 63,000 ND (620) | ND (250) 1,900 5.9
Tetrachloroethene 2,700 D ND (2,500) | ND (620) | ND (250) | ND (85) ND (5.0)
Toluene 33,000 D 19,000 ND (620) | ND (250) | ND (85) | ND (5.0)
Trichloroethene 6,000 D 4300 ND (620) | ND (250) | ND (85) 7.6
Xylenes (total) 2,900 D 3,000 8,600 9,800 ND (85) | ND (5.0)
Temperature, C° 15.0 7 152 7 12.9 12.0
pH 59 6.6 5.5 6.4 59 6.6
Salinity, % 0.5 2.0 0.25 3.0 0 1.5
Conductivity, pmhos/cm 1,150 1,300 1,150 2,350 830 1,150

Notes:

Identifies all compounds detected in the laboratory analysis after dilution of the sample due to the presence of target compounds.
All concentrations are expressed in pg/L (ppb).
Non-detected compounds are not included.

Methylene chloride was detected in the January 1993 laboratory method blanks and trip blank at estimated
concentrations of 1.2 pg/L to 5.1 ug/L.

917343\RPTTA.GP 06/14/93
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APPENDIX A
BORING LOGS




1

BORING LOG WCS-10
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 1
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGEDBY_____ G.Papinako  DRILLED BY D. Kocour TASK NO. 0220
SURFACE ELEVATION_ 632.9 ELEVATION DATUM NGVD DATE 10/14/92
OBSERVATIONS RIG — Handauger
GROUND WATER___No water detected ATD
t‘ SAMPLE =
w
T & 2| % = g FIELD
- E ‘5‘ ,°_: b DESCRIPTION g g
o S8l o = NOTES
w - n w
=T S 1 I~ o
| w a
4 @
TOPSOIL Boring advanced w/
b o e e e e e e e e e e 2-inch-dia stainless
LEAN CLAY WITH SAND (CL), firm, dark 7 steel hand auger
brown, with trace of coarse gravel, with trace /
to little fine grained sand, with abundant roots /
and root hairs (Fill) /
/ HNU=BG
Becoming light brown with light gray mottling, / L i
§ | with iron oxides (?) staining, with coarse ] / WC > PL
gravel, with root hairs é
Becoming soft to firm. light brown, with light %
gray mottling Refusal: boulder
/ encountered @
7, depth of 1.9 ft.
/]
_ o _ B.O.B. 1.9 ft.
Boring backfilled
w/ auger cuttings
- 630
5

eWoodward-Clyde Consultants

Figure No. A-



BORING LOG WCS-10A
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 1
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGEDBY —  G.Papinako  DRILLED BY D. Kocour TASK NO. 0220
SURFACE ELEVATION___ 629.8 ELEVATION DATUM NGVD DATE 10/18/92
OBSERVATIONS RIG _ Handauger
GROUND WATER—__No water detected ATD
:' SAMPLE -
w
T 2|5 =] E FIELD
- |y ¥ DESCRIPTION 2 «
a |[£13l & = > NOTES
a (FIBl 8| o ~
x| W [ w
0
TOPSOIL Boring advanced w/
N . 2-inch-dia stainless
FAT CLAY WITH SAND (CH), firm, light / steel hand auger
brown with dark brown mottling, with trace /
fine grained sand, with iron oxides nodules, /
| with roots, root hairs (Fill) ”A
"""""""""""""""""""" MY
VoD il | HNU=BG
it
_ L ditilid
FEME
(T
(U ikt
LEAN CLAY WITH SAND (CL), firm, light 7 HNU=BG
grayish brown, with little fine grained sand, /
with little gravel, with pieces of slag and coal /
(Fill) %
/' | Refusal: @2.2 .
- L _ (Concrete slab ?)
/]
B.O.B. 2.2 ft.
Boring backfilled
w/ auger cuttings
- 625 -
5

eWoodward-Clyde Consultants
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BORING LOG WCS-10B
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 1
PROJECT LOCATION Keokuk, lowa PROJECTNO. — 91C7343
LOGGED BY G, Papinako DRILLED BY D. Kocour TASK NO. 0220
SURFACE ELEVATION 633.3 ELEVATION DATUM. NGVD DATE 10/18/92
OBSERVATIONS RIG —  Handauger
GROUND WATER_No water detected ATD
K SAMPLE
4 2
3 & lé ] =) 8 FIELD
Flwlygl | © DESCRIPTION g <
a (£33 & S| 2 NOTES
w - w
8|78 8| g | g
gl o « w
" @
TOPSOIL @ Boring advanced w/
oo oo o o e e o e o e s 2-inch-dia stainless
LEAN CLAY WITH SAND (CL), firm, gray // - - steel hand auger
and yellowish brown, with trace to little of fine /
grained sand, with root hairs, with trace of /
slag (small fragments) (Fill) /
% HNU=BG
- L Becoming light yellowish brown with little fine /
gravel /
j HNU=BG
_ Becoming soft to firm %
r
?_ | HNU=BG
With small lumps of gray clay %
_ L With roots, bark, pieces of wood é
/- 630 Refusal: @ 3.4 ft.
B.O.B. 3.4 ft.
Boring backfilled
w/ auger cuttings
5

OWmdward-Clyde Consultants

Figure No. A-



BORING LOG WCS-11
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 1
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY D. Kocour TASK NO. 0220
SURFACE ELEVATION 622.3 ELEVATION DATUM NGVD DATE 10/14/92
OBSERVATIONS RIG — Handauger
GROUND WATER— No water detected ATD
z—_' SAMPLE -
bl o
- AR gl £ FIELD
- | HY T ¥ DESCRIPTION Q| «
a |13l & b=l - NOTES
w - 1) w
oY@l &3] a o
x| W o
0 Bl ’
CONCRETE o Boring advanced w/
o 2-inch-dia stainless
-;_'ffi_ - steel hand auger
£
ool — 23
POORLY GRADED GRAVEL WITH -
SAND AND CLAY (GP), dense, light gray, - HNU=BG
coarse with little fine grained sand, with trace -
4 L of clay (Fill) -
b
| >
Quantity of clay increasing - o
o
>
o i e e e e i e S ) HNU=BG
LEAN CLAY WITH SAND (CL), firm, olive 7
brown with red, dark brown, white mottling, /
with trace of fine grained sand, with pieces of /
] L wood, with fragments of paint (?) (Fill) A /
With trace of mica / L 620
Becoming light brown with bluish gray /
mottling, with iron oxides (?) nodules %
With fragments of lime (?) /
- L With seams and partings of dark brown clay _/ HNU=BG
Becoming dark brownish gray /
Quantity of sand increasing é
i i Becoming moist with bright olive mottling, —/
with trace of coarse gravel /
% 1 B.OB.5.0ft
Boring backfilled
w/ auger cuttings
5 £

eWoodward-Clyde Consultants
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BORING LOG WCS-12
PROJECT NAME _Sheller-Globe (3200 Main Street) SHEET 1 of 1
PROJECT LOCATION Keokuk, Jowa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY D. Kocour TASK NO. 0220
SURFACE ELEVATION 620.9 ELEVATION DATUM NGVD DATE 10/14/92
OBSERVATIONS RIG — Handauger
GROUND WATER No water detected ATD
:: SAMPLE 2
. 8| L g| 8 FIELD
E|lwiwT| Q DESCRIPTION a| ¢
a |$138l 0 s 2 NOTES
i - nl W
a \FIg 8| ¢ o
x| W a kel
0 m——
ASPHALT i Boring advanced w/
;iii 2-inch-dia stainless
P T——— L steel hand auger
POORLY GRADED GRAVEL WITH =
SAND (GP), dense, coarse, gray, angular -
limestone gravel with little to some fine -
grained gravel (Fill) -
k
LEAN CLAY WITH SAND AND GRAVEL 7 620 -
i | (CL), firm, light brown, with little coarse ] / HNU=BG
- gravel, with trace fine grained sand, with /
pieces of rubber (Fill) //
| LEAN CLAY WITH SAND (CL), firm, olive /7
gray with black mottling, with little fine and /
coarse grained sand, with pieces of wood and /
rubber, with root hairs (Fill) /
- | Becoming light brown with olive and black o
mottling
Becoming soft to firm, moist HNU=BG
With iron oxides (?) nodules %
Becoming firm é
’ i Quantity of sand decreasing _é
i i ﬁ% B.O.B. 4.8 ft.
/ Boring backfilled
Becoming soft, light olive brown, moist, with / w/ bentonite pellets
small fragments of paint and bricks / and topped w/
/ auger cuttings
%
5

OWoodward-Clyde Consultants
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BORING LOG MW-13A
PROJECT NAME Sheller-Globe (3200 Main Street) 1 of 1
PROJECT LOCATION Keokuk, Jowa PROJECT NO. 91C7343
LOGGEDBY_—_____ G.Papinako ~ DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION- 623.4 ELEVATION DATUM NGVD 10/18/92
OBSERVATIONS CME-75
GROUND WATER___Water enters borehole at 8.3’
o SAMPLE
(e =
. % 8| u g| B FIELD
E lwwc| @ @l ¢
5 g |3 = ¥ DESCRIPTION £ T NOTES
85188 g °| d
x| W S e
0 T .
L. C_ON_CI_U::T:E __________________ > Boring advanced w/
4s g - LEAN CLAY WITH SAND AND GRAVEL / 4 é/ “";C.h Ilﬁ:
3 (CL), firm, yellow brown, olive gray and dark / HI,A’ PHIER G0,
3 - gray (mixed), with some to trace of coarse / Sp (;t lssp(?(l)gs’
S 3 gravel, with trace of fine grained sand (Fill) / :tomatic tslammer
3 Becoming olive gray, with pieces of rotten % HNU=0.4
- wood
S 3 / HNU=0.8;
5— 4 L / BG=BZ=0.2 ppm
4 With root hairs / HNU=BG
S 2 i . . /
_ 3 | Becoming mediumgray - 4/ HNU=BG
3 | SILT (ML), soft, medium gray, with root — L (Alluvium)
 hairs, slightly plastic e
S 8 \CLAYEY SAND (SC), very loose, dark gray, ! T (‘;""3‘?)’ enters ATD
7] ~ fine grained, poorly graded, with some clay in , ok
0 l‘f‘{“‘;S_______________________,' HNU=BG
0 ™ SILT (ML), very soft, dark gray with black
| mottling, low plastic, with some clay in fines,
with abundant root hairs, with pieces of B.O.B. @ 11.0 ft.
| \unoxidized wood
Boring completed
. L as monitoring well
Note: Resistance =
4 L 0 defines
penetration w/out
16— - strokes of hammer
- -
20 — —
25
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BORING LOG MW-13B
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 3
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION 624.2 ELEVATION DATUM NGVD DATE 10/17/92
OBSERVATIONS RIG CME-75
GROUND WATER Water enters borehole at 7.3’
> SAMPLE
& S z
> Q =
> xl 2| & ol E FIELD
E|wlyulE| @ DESCRIPTION Q| ¢
a (£33l & = 2> NOTES
i - w
S |T|E gl s 7 @
x| w
o
0 - ;
— CONCRETE ) a3 Boring advanced w/
- LEAN CLAY WITH SAND AND GRAVEL -f L | 4U4uwhLO
(CL), firm, light brown, olive and dark gray, / H?,A’ 2-inch dia.
™ with little coarse gravel (limestone), with little . / B 4 sP(itlsgg(l)Es’
fine grained sand, with root hairs (Fill) / s ke
S 2 L 4 / automatic hammer
4 / i 7 (penetration
5 L N / without strokes)
Becoming soft / 620 1 HNU=0.4; BG=0.2
5 | Becoming dark olive gray ] / ppm
S 2 ] i 1 HNU=0.3; BG=0.2
4 | With lumps of rotten wood | / ppm
7 TR ~
| Becoming light olive gray, moist _%
S 0 / Water enters ATD
[reEee S SRR ee S A ey S s L 4 (1.3’
1 SILT (ML), very soft, dark gray, low plastic, (ha)
2 L with abundant root hairs, with little clay in 4 i HNU=BG
| Jioes, viith tmce of conrse grinedsand. (6137 (Alluvium)
10 — LEAN CLAY WITH SAND (CL), very soft, A
S 0 light gray with brown mottling, with trace of Modified till
0 - fine grained sand, with iron oxides (?) | | (Modified till)
mottling
L ) , ; ; HNU=BG
Becoming soft, quantity of iron oxides (?) - -
S 9 | increasing, with abundant root hairs
3 i 1 HNU=BG
4 L
- 610
15 ™ e . .. L. -
S 0 With iron and manganese oxides (?) staining,
2 _ with calcareous nodules, with trace of coarse
gravel i 71 HNU=BG
i Becoming light yellowish-brown i T
s 7 L. SO o1 5000 BT, o .
8 CLAYEY SAND (SC), medium dense, dark 5 | HNU=BG
4 - yellow, fine grained, poorly graded, with little g 605
K e s s s ]
20 5 — LEAN CLAY WITH SAND (CL), soft to T 4 uNU=BG
7 i firm, yellowish-brown, with trace of coarse /
grained sand, with abundant closely spaced 7 / - 1 (Till)
vertical fractures infilled with calcareous /
| matter VA4 -
3 Bl 7
4 With trace of fine and coarse gravel / HNU=BG
= i “/ - 600 -
Becoming yellowish-brown and bluish-gray é
25
OWoodward-Clyde Consultants Figure No. A-




BORING LOG MW-13B
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 2 of 3
PROJECT LOCATION Keokuk, Towa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION 624.2 ELEVATION DATUM NGVD DATE 10/17/92
OBSERVATIONS RIG CME-75
GROUND WATER____Water enters borehole at 7.3’
R SAMPLE
NENE -
- o T8 o -
Eolw|y | ¢ DESCRIPTION 2| < :giég
w > 10| »u = > ]
8 |F|o|H| o @l J
gl g w
25 il -
$ 2 LEAN CLAY WITH SAND AND GRAVEL | HNU=BG
- 7 - (CL), soft to firm, yellowish-brown and —/ i o
L bluish-gray, with little coarse and fine grained / "| Drilling stopped
s - sand, with trace of fine and coarse gravel, with - / i | 10-16-92
vertical fractures infilled with calcareous clay, / Drilling resumed
48 9 - with seams, parting and thin beds (1-1.5 inch) . / | 10-17-92
%g of fine grained sand, with root hairs /) HNU=BG
[ D B e 74 505 -
CLAYEY SAND (SC), very dense, 2
W 7 " grayish-yellow, fine grained, poorly graded, ~_ "TZ7F -
i 16 , with some clay as matrix i j /
18 | 1Becoming mosily medium grained snd denss ) / ~ ] HNU=BG
] L LEAN SANDY CLAY (CL), firm to hard, i /
dark olive, bluish-gray, yellowish-brown, with / i ]
-4 S 2 | disseminated sand, with seams and partings of i /
18 sand, with trace of coarse gravel, with veinlets s 7 HNU=BG
19 . of calcite r = /
| With layer (4 inch thick) of dense, ! - 590 7
35 | _grayish-yellow, medium grained, poorly L / i
S' 2 goded claeyead / HRU~B0
- }g - LEAN CLAY WITH SAND (CL), firm to . / i
hard, dark gray, with trace of disseminated
T ~ fine grained sand, with trace of fine and 1 / L _
coarse gravel /
18 . 142 ~ Becoming dark gray and yellowish-brown YN 1 HNU=BG
T | (irregularly distributed), with seams and i -
PR O e e e s ]| |Fsss
40 SILT (ML), dense, dark gray, low plastic, with
S l 4 [ \trace of clay, with trace of very fine grained ; i 71 HNU=BG
i 14 _ 'sand, with trace of mica ! q/
19 LEAN CLAY WITH SAND AND GRAVEL / C
. - (CL), firm to hard, dark gray with olive brown — / | |
zones, with little disseminated fine grained /
48 6 ~ sand, with trace of fine gravel = / i |
18 With partings of fine grained sand, with little / HNU=BG
37 L silt in fines, with trace of mica - / —
*Ts > "] HNU=BG
i {9 | With layer (5 inch thick) of dark gray, fine l /
36 grained, poorly graded, clayey sand %” T
13 ' 5 | - /]
24 CLAYEY SILTY SAND (SC-SM), very i 1 HNU=BG
60 | dense, dark gray, very fine to fine grained, il
poorly graded, with little to some clay and silt 575 7
50 in fines aith trace of mica
eWoodward-Clyde Consultants Figure No. A-




BORING LOG MW-13B
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 3 of 3
PROJECT LOCATION Keokuk, Towa PROJECT NO. 91C7343
LOGGEDBY— G.Papinako ~ DRILLED BY T. Clay (HTT) TASK NO. 0220
SURFACE ELEVATION 624.2 ELEVATION DATUM NGVD DATE 10/17/92
OBSERVATIONS RIG CME-75
GROUND WATER____Water enters horehole at 7.3
, SAMPLE
[re =
> & w A1 B
% (=] FIELD
T wl@ QS o &
E & 8 "u-) i DESCRIPTION § g NOTES
w % o | W
8 |F8 8| g 2
| w | & il
50 =
CLAYEY, SILTY SAND (SC-SM), very i 7
- | dense, dark gray, very fine to fine grained,
poorly graded, with little to some clay and silt i ]
4 I in fines, with trace of mica, with trace of I
disseminated carbonaceous (?) matter T
i 7 B.O.B. @ 53.0 ft.
_ L
- 570 1
55 — L i ) Boring completed
as monitoring well
i i 7 Note: Resistance =
= L 0 defines
i 7| penetration w/out
4 L strokes of hammer
] i - 565
60 — — L ]
& B _ i
i i - 560
65 — = L i
N B - .
. = L 4
b i - 555
70 — = L N
i = | —
& B —
i
] i - 550
75
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BORING LOG MW-16
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 2
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGED BY G, Papinako DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION 625.1 ELEVATION DATUM NGVD DATE 10/15/92
OBSERVATIONS RIG CME-75
GROUND WATER Water enters borehole at 10.0°
:.-_' SAMPLE -
w
= z 2| & g| & FIELD
E[RI8 T ¥ DESCRIPTION Qo <
o = NOTES
w | Z(8 8] o | u
w| »
& a a w
o
0 - 625 ,
ASPHALT 0.25 ft. Boring advanced w/
L e e e e g
. - LEAN CLAY WITH GRAVEL (CL), firm, v | 4l4inchLD.
tyellowish-brown, with some angular coarse % HS_A’ 2-inch dia.
= L 1 (Fi 5 _ | | split spoons,
Lgx_‘aye_ (_F lll_) __________________ - / and 150 lbs
1s 1 | LEAN CLAY WITH SAND (CL), soft, _/ i | automatic hammer
1 yellowish-brown, with trace of disseminated / HNU=BG
| 2 | fine grained sand (Fill) i /
With layer-2 inch of reddish-yellow, fine / i 7
5 | grained, poorly graded, clayey sand | /
S 1 Becoming dark olive gray, with root hairs / - 620
_ 2 | Becoming dark gray, with iron oxides (?) i /
3 nodules, with pieces of unoxidized wood / i 1 HNU=BG
. 7
LEAN CLAY WITH SAND (CL), soft, gray, %
48 2 L with trace of fine grained sand i /h | (Till)
2 Becoming very light gray, with iron and /
- 2 - manganese oxides (?) nodules e / L o
/ HNU=BG
— I - 615
Water enters ATD
—— . ﬂ/ 10%)
With iron and manganese oxides nodules (?) / - 1 HNU=BG
and staining /
- = L 4
| Becoming gray with dark brown and orange _/
mottling and staining / i 1 HNU=BG
| Quantity of sand increasing, with root hairs a %_ i
— —/ - 610
Becoming firm, light yellowish-brown, with /
- trace of fine gravel, with calcareous nodules — /- N
seams and partings / HNU=BG
 With extensive vertical fractures infilled with -/ i 1 HNU=BG
| calcareous matter _/ |
— ﬁ/ - 605 -
Quantity of fine, rounded gravel increasin
L Y £ . ] /F | HNU=BG
ds 6 ‘ _/ L]
7 With trace of coarse, subangular gravel, / HNU=BG
| 10 | maximum size 0.9 inch _%_ )
25
OWoodward-Clyde Consultants Figure No. A-
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BORING LOG MW-16
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 2 of 2
PROJECT LOCATION Keokuk, Towa PROJECT NO. 91C7343
LOGGEDBY_— G.Papinako ~ DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION 625.1 ELEVATION DATUM NGVD DATE 10/15/92
OBSERVATIONS RIG CME-75
GROUND WATER Water enters borehole at 10,0’
t. SAMPLE -
w [=]
> O pu ]
5 z 2| w =) FIELD
Eo|w|Y T2 DESCRIPTION 8| g MO
w > 10| » - > o
IS AR °l g
x| W a w
25 - 6(x) -
S 7 LEAN CLAY WITH SAND (CL), firm to
- 10 | hard, light yellowish-brown, with little fine / | |
15 grained sand, with iron oxides nodules, with /
. scams and partings of calcareous matter . L0 _
CLAYEY SAND (SC), dense, reddish-brown, / %
- fine grained, poorly graded, iron oxides (?) e -
. staiaed, wift Hids fo some clay as matils. %
| LEAN CLAY WITH SAND AND GRAVEL / i ]
| (CL), hard, light gray, with trace of silt, with / )
little fine grained sand, with little fine gravel / - 595
Becoming yellowish-brown, with abundant i ]
i | iron oxides (?) nodules /
Becoming light gray, with thin beds (0.1 inch) / ]
1s 6 | of fine grained, gray sand /
8 Becoming dark olive gray with white mottling, / i T
15 | with seams of fine grained sand, with vertical
fractures infilled with calcareous matter /' ]
35— B / - 590 -
B.O.B. @ 36.0 ft.
Boring completed
7] i -1 as monitoring well
40 — — - 585
45 — = - 580
50

OWoodward-Clyde Consultants

Figure No. A-




BORING LOG MW-17A
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 1
PROJECT LOCATION Keokuk, Jowa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION 620.7 ELEVATION DATUM NGVD DATE 10/14/92
OBSERVATIONS RIG CME-75
GROUND WATER_Water enters borehole at 8.0’
K SAMPLE
[ =
: 8 u g| B FIELD
Elwwc| & o g
= g (3| = ¥ DESCRIPTION T < NOTES
w % ]
817184 & ° g
x| W o =
0
POORLY GRADED GRAVEL WITH Boring advanced w/
i | CLAY (GP-GC), dense, light gray, coarse 620 1 4 1/4-inch I.D.
L _lign_asfogci g_ralvgl_w_ity lit_tlg to some clay (_F_ill_) » v | HSA, 2-inch dia.
7 - LEAN CLAY WITH SAND (CL), firm, light % Spg‘ lsspg‘l’gs’
3 yellowish-brown with gray mottling, with iron / L 4 A s
18 . 5 - oxides (?) nodules, with little fine grained % automatic hammer
sand (Fill) L 4
i 5 i HNU: Sample 1.0
% | ppm BZ= 0.2 ppm
5 —
s 2 Becoming soft % 5 | HNU: Sample 2.1
i 2 - / 615 7 ppm BZ= 0.2 ppm
2 Becoming dark olive with gray mottling / |
s 1 | Becoming firm, light yellowish-brown / " 1 Water enters ATD
1 e S e 5 P A 0 0 o5 55 ST 20 e o o (8.0’)
4 2 L SILT (ML), very soft, gray, low plastic, with i 7| Sample 0.2 ppm
abundant roots and root hairs, with small (HNU) BZ= 0.2
10 — L nodules of black carbonaceous (?) matter i 7 (Alluvium)
- 610
B.O.B. @ 11.0 ft.
i i Boring completed
, L i 7| as monitoring well
15— — C
) i - 605 -
- }.. i k|
— - -1 7
20— = - [ 1
- G(X) —
| i 1 F J
25 1
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BORING LOG MW-17B
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 2
PROJECT LOCATION Keokuk, Jowa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY T.Clay (HTL) TASK NO. 0220
SURFACE ELEVATION_ 620.9 ELEVATION DATUM NGVD DATE 10/13/92
OBSERVATIONS RIG CME-75
GROUND WATER_Water enters borehole at 9.0
K SAMPLE
“ w z
3 2 2| 5% al B FIELD
E (R Y ¥ DESCRIPTION Q| «
a (&3l & =l NOTES
w - 1) w
81718 8] ¢ :
0 - '&l
POORLY GRADED GRAVEL WITH = Boring advanced w/
4 L. CLAY (GC), dense, gray, angular, limestone = 620 4 4.5 inch [.D. HSA,
gravel, with some lean, grayish-brown clay - 2-inch dia. split
. ¢ ) Lt -1 spoon
LEAN CLAY WITH GRAVEL (CL), soft to 7 and 150 lbs
+ S é ~ firm, light brown, with trace of fine well ‘/ i - automatic hammer
5 rounded gravel (Fill) /_ ]
5 — Becoming soft, olive brown ‘/_ 1 WC>PL
S 2
- 3 e _/- 615 1 HNU=BZ=BG
2 Becoming dark gray with pieces of wood %
S ) i Becoming firm, light brown, moist d%
- 2 L _ / - -
2 Becoming dark gray with olive mottling, with /
| abundant root hairs i / L 4
S 2 // Water enters ATD
10 — 3 e e O 5 2, 5 5 S i e v A 1 (9.0)
3 LEAN CLAY WITH SAND (CL), soft to 7
i L firm, light gray with dark brown mottling, with N - 610
S 1 trace of fine grained sand, with abundant iron / (Till)
_ 2 L oxides (?), with vertical sparse fractures e / - -
2 / | HNU=BG
Becoming bluish-gray with roots and root /
| | hairs _ / - —
Becoming light gray /
15 = =] B T
S 2 Quantity of sand increasing /
_ 4 L X/ 605 -
5 e e s 3. e i L
_ | CLAYEY SAND (SC), loose, grayish-brown, 577 S
poorly graded, with some lean clay as matrix /
1s 4 o A7) .
5 LEAN CLAY WITH SAND AND GRAVEL %
a 10 L (CL), firm to hard, light yellowish-brown, with _ / - B
little fine grained sand, with little fine well /
20 | rounded gravel, with iron oxides (?) nodules, o - .
S 3 with small lenses of carbonaceous (?) matter,
_ 5 L with vertical fractures infilled with calcareous _ /— 600 -
5 matter /
L /4 41 HNU=BG
S 5 /
. 22 ~ Becoming very hard, with seams and partings 7 / i ]
37 of calcareous matter / |
~ Quantity of gravel decreasing 7 / i
55 /L
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BORING LOG MW-17B
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 2 of 2
PROJECT LOCATION Keokuk, Towa PROJECT NO. 91C7343
LOGGEDBY — G.Papinako  DRILLED BY T.Clay (HTL) TASK NO. 0220
SURFACE ELEVATION _____ 620.9 ELEVATION DATUM NGVD DATE 10/13/92
OBSERVATIONS RIG CME-75
GROUND WATER Water enters borehole at 9.0°
e SAMPLE
& =z
>| & i J4| 8
- x| 2 = FIELD
Eo|wlyl T € DESCRIPTION o &
a (£33l o = 2 NOTES
w - w
a (YIB!l & L i
el w | & -
o
p e e I B e i
LEAN CLAY WITH SAND (CL), hard, light
- yellowish-brown, with dark gray mottling, with 7
S 12 iron oxides (?) nodules, with little fine grained
N R Syt | vv-so
CLAYEY SAND WITH GRAVEL (SC), _
| very dense, dark olive gray with white
mottling, poorly graded, with lean clay in i
7 | matrix and in small beds, with little fine
gravel, with zones of weak calcareous ]
30— | cementation
s N v | LEAN CLAY WITH SAND (CL), very hard, HNU=BG
4 22 L light brown with gray mottling, with seams .
32 and partings of fine grained sand
. Becoming dark gray —
With layer of dark gray, clayey, fine grained
. L sand (0.5 feet thick) .
35— R
B.O.B. @ 35.0 ft.
4 L - 585
Boring completed
- L - - as monitoring well
40 — — r T
- B - 580
i i L 4
45 — = T
- L - 575 4
n 1 b —
50 | y

eWoodward-Clyde Consultants
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BORING LOG MW-18
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 1 of 2
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION 623.8 ELEVATION DATUM NGVD DATE 10/15/92
OBSERVATIONS RIG CME-75
GROUND WATER Water enters borehole at 22.5°
. SAMPLE
-+~
[ =
: 28|y gl B FIELD
Eowly Tl @ DESCRIPTION al &
o s 2 NOTES
W Zglal e »| o
ggle g
0 ==
.. ASPHALT AND POORLY GRADED pemce | Boring advanced w/
' [ \GRAVEL WITH CLAY GO) _________ T simaipsa
LEAN CLAY WITH SAND (CL), firm, light / 2-inch dia. #plit
7] ~ brown (Fill) 7 | Epooms,
. . ST d 150 1bs
Becoming dark olive brown with light gray / an .
48 2 —— | / 5 -1 automatic hammer
2 ek h s ; / HNU=BG
> With trace of fine grained sand / L 620
N ~ With abundant roots and root hairs “/
With pieces of wood /_ i
/ HNU Sample 1.2
5 q%' 1 ppm BZ=BG
. 7
LEAN CLAY WITH SAND (CL), firm, light 7 HNU Sample 1.2
L brown with little coarse grained sand e / - 615 1 ppm BZ=BG
/ (Till)
== w< . —_— ™ b
?th calca'xreous seams and partings HNU Sample 2.2
| With vertical fractures and root channels | / - 41 ppm BZ=BG
infilled with gray calcareous matter /
~ With manganese oxides (?) mottling . /_ ’
B o / B 7 HNU Sample 3.2
, , . / ppm BZ=BG
| Quantity of sand increasing q?h 610 -
- A 7
. o / HNU Sample
| With manganese oxides (?) staining _/- 4 1.0-1.5 ppm
BZ=BG
| With zones of strong calcareous cementation q/ - .
I 1% HNU Sample 4-5
L _%- 605 1 ppm BZ=BG
- . , 8 HNU Sample 0.4 to
| With extensive (1feet long) vertical fractures o / + 5 4.0 ppm BZ=BG
infilled with clayey calcareous matter /
/ _ 41 Wat ters ATD
4SS 13 - With trace of coarse gravel ~/ (Zg.t;r’)en -
1 e] T | Sy e
/ L 4 encountered
25
OWoodward-Clyde Consultants Figure No. A-




BORING LOG MW-18
PROJECT NAME Sheller-Globe (3200 Main Street) SHEET 2 of 2
PROJECT LOCATION Keokuk, Towa PROJECT NO. 91C7343
LOGGED BY G. Papinako DRILLED BY T. Clay (HTL) TASK NO. 0220
SURFACE ELEVATION 623.8 ELEVATION DATUM NGVD DATE 10/15/92
OBSERVATIONS RIG CME-75
GROUND WATERWater enters borehole at 22.5°
o SAMPLE
e w %
: 8| u g H FIELD
F lwjw €| & @l g
= e |3 & ¥ DESCRIPTION = < NOTES
w N w
478 a3 @ o
@ W a o
25
S 5 LEAN CLAY WITH SAND (CL), firm / Drilling resumed
- 12 |, grayish-brown, with large lenses of calcareous A 1 10-16-92
40 ‘powdery matter ! £y
7 - CLAYEY SAND (SC), very dense, bright ’ B
= p reddish-yellow, fine grained, poorly graded, % i Sample HNU=BG
- ~ stained with iron oxides (?), with clay in H
g Ry 9 | Sample HNU=BG
~ With layer of fat clay, soft, dark olive gray (2.5 A
| inchthick) —d
TSI [ LEAN CLAY WITH SAND (CL), soft to % Sample HNU =BG
| 12 | firm, light brown to yellowish brown, with /— -
17 little to some coarse and fine grained sand, /
| | with iron oxides (?) staining : / - -
Becoming gray with trace of coarse gravel /
48 7 L / B 71 Sample HNU=BG
12 Becoming light brown, with little coarse, /
17 | angular gravel. Maximum size 1.2 inch. with / ~ 590
iron oxides (?) staining %
35— — / i
i B.0.B. @ 36.0 ft.
i i Boring completed
_ L B 71 as monitoring well
4 L - 585
40 — -
i - -
i L - 580
45 — — C
| i L -
4 L - 575
50 |

OWoodward-Clyde Consultants

Figure No. A-




APPENDIX B
MONITORING WELL INSTALLATION REPORTS




GROUNDWATER MONITORING WELL REPORT

Well No. MW-13A
Project No.21C7343
Date 10/18/92

Project Name Sheller-Globe (3200 Main Street)

Location Keokuk, lowa
Installed by Hannibal Testing Labs, Inc.

Inspected by_G: Papinako, Woodward-Clyde Consultants 'gm.e12:20
Method of Installation Filter pack, Voiclay grout placed through oring No.
the string of HSA
Remarks Jremie pipe with deflector used for grout placement
Depths ft. Elements/Identifiers Elevations
/—— Top of riser pipe (datum) 622.90
s k! 2§ 623,43
S5 / {§ A SEA/N <— Ground Surface
L A QO OdL A
) 0 c'g g. 2o Surface casing
g 9 ?'1. é) Type Flush mounted manhole cover
0, O O
p © 5, i&i' : I.D. Inches
PO PO,
0 cd]  BO W Surface seal
RS Fo Type Concrete (Mix. #35)
'« 22 9,
1.9 A < Surface seal
3 R -
& Riser pipe
'}g 7 Typepp PVC Sch. 40 threaded. flush-coupled
[)
S ; I.D. inches .
3
NA g < Backfill B e——
‘/ & Type Volclay grout
é Top of seal
3.4 2 Seal Type NA
Top of fitter pack
S.1 < Top of screen
| «——— Filter pack
o Type 12-28 silica sand
- Screen
| Type —PVC Sch. 40 Mill slotted, flush-coupled, threaded
=4 I.D. inches 2 inches
_ Slot size 0.01 inch
10.1 E 1
o < Bottom of screen
: < Blank pipe
10.6 > < Plug
< Backfill below well plug
Type Native materials
11.0 > < Bottom of boring

l¢——————— Boring diameterZ_7/8 inches

\ 4

Graphics\917343\mw-13a.cdr  12/03/92

Woodward-Clyde CQnsuItanlse



GROUNDWATER MONITORING WELL REPORT

MW-13B8
Project Name _Sheller-Globe (3200 Main Street) !,ve"- ha, No. 91C7343
Location Keokuk, lowa DTO]EC'[ 7%2
Installed by__Hannibal Testing Labs, Inc. ate 12/;0
Inspected by_G- Papinako, Woodward-Clyde Consultants Time I
Method of Installation Filter pack, Volclay grout placed through Boring No.
the string of HSA
Remarks Jremie pipe with deflector used for grout placement
Depths ft. Elements/Identifiers Elevations
/—— Top of riser pipe (datum) 623.43
e S0 T AN <— Ground Surface 624.18
oé> 2 Surface casing
g é) Type Flush mounted manhole cover
"go "é} I.D. Inches
C ) Surface seal
q, Type Concrete (Mix. #35)
1.6 > R Surface seal
Riser pipe
Type PVC Sch. 40 threaded, flush-coupled
I.D. inches ;
< , —2inch
Backfill
37.0 o
» 7 Type Volclay grout
é Top of seal
37.7 ‘2 Seal Type 1/4 inch Voiclay tablets
Top of filter pack
40.5 < Top of screen
M Filter pack
_ Type 12-28 silica sand
< Screen )
e Type PVC Sch. 40 Mill slotted, flush-coupled, threaded
] I.D. inches 2 inches
- Slot size 0.01 inch
20.5 > e Bottom of screen
< Blank pipe
51.0 3 <+ Plug
< Backfill below well plug
Type Native materials
33.0 > < Bottom of boring
> l¢&——— Boring diameter7_7/8 inches

Graphics\917343\mw-13b.cdr  12/02/92

Woodward-Clyde Consultants &



GROUNDWATER MONITORING WELL REPORT

Well No. MW-17A

Project Name Sheller-Globe (3200 Main_Street)

Project No.21C7343

Location Keokuk, lowa

Date 10/14/92

Installed by Hannibal Testing Labs, Inc.

lnspected by G. Papinako, Woodward-Clyde Consultants Tim.e14:15
Method of Installation Filter pack, Volclay grout placed through Bormg No.
the string of HSA
Remarks
Depths ft. Elements/ldentifiers Elevations
/——— Top of riser pipe (datum) ‘ 620.29
-0 o T 620.67
> yv—.,! ,.‘.?29. <— Ground Surface
3 a o) ‘.l‘ XK Q
o .'8 Z!- e Surface casing
.ff ié. é) Type Flush _mounted manhole cover
P 0, O »
LIk 3] g' o) I.D. Inches
@ * 0 PD D‘ q
0 cdl BO W Surface seal
~;0 9 Type Concrete (Mix. #35)
15 A Re—— Surface seal
% 2 Ri .
o iser pipe
?Q % - epp PVC Sch. 40 threaded, flush-coupled
D) ype
; A I.D. inches .
NA § K Backfill
L . - > Type Volclay grout
Top of seal
4.4 /] Seal Type NA
" I~ Top of fitter pack
2.2 < Top of screen
T Filter pack
e Type 12-28 silica_sand
] Screen
| Type —PVC Sch. 40 Mill slotted, flush-coupled, threaded
- I.D. inches 2 inches
[ Slot size 0.01 inch
10.2 —« Bottom of screen
< Blank pipe
10.7 e = Plug
< Backfill below well plug
Type 12-28 silica sand
11.0 > < Bottom of boring
P {¢————————— Boring diameter7_7/8 inches

Graphics\917343\mw-17A.cdr  12/02/92
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i

GROUNDWATER MONITORING WELL REPORT

. MW-178
Project Name _Sheller-Globe (3200 Main Street) Iv!re"' 'i(t’ No. 91C7343
Location Keokuk, lowa D iy 10/14752
Installed by Hannibal Testing Labs, Inc. ?te 0930
Inspected by G. Papinako, Woodward-Clyde Consultants E'm,e ‘N
Method of Installation Filter_pack, Voiclay grout placed through ofng IND.
the string of HSA
Remarks Tremie pipe with deflector used for grout placement
Depths ft. Elements/Identifiers Elevations
[— Top of riser pipe (datum) 620.67
—0 S — S <— Ground Surface 62086
oé) 9 Surface casing
é’ é) Type Flush _mounted manhole cover
"é)o "g I.D. Inches
YC ) Surface seal
Q Type Concrete (Mix. #35)
1.9 > *€¢— Surface seal
Riser pipe
Type PVC Sch. 40 threaded. flush-coupled
1.D. inches :
el BN
Backfill
20.6 Type Voiclay grout
g Top of seal
212 2 Seal Type 1/4_inch Volclay tablets
] Top of filter pack
23.7 Top of screen
] 94— Filter pack
. Type 12-28 silica sand
T Screen
a Type PVC Sch. 40 Mill slotted, flush-coupled, threaded
|~ I.D. inches 2 inches
- Slot size 0.01 inch
3.7 > e Bottom of screen
< Blank pipe
34.2 3 <« Plug
e Backfill below well plug
Type 12-28 silica_sand. Native materials
35.0 < Bottom of boring

Yy

l¢&————— Boring diameter7_7/8 inches

Graphics\917343\mw-17B.cdr  12/02/92
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GROUNDWATER MONITORING WELL REPORT

MW-
Project Name _Sheller-Globe (3200 Main Street) ‘\:’Iell. rig N 91\2{/713643
Location Keokuk, lowa Foge 10/1 6C/’9 o
Installed by__Hannibal Testing Labs, Inc. D?te oy
Inspected by G. Papinako, Woodward-Clyde Consultants Tim'e ‘N
Method of Installation Filter pack, seal and Voiclay grout placed Boring No.
through the string of HSA
Remarks Tremie pipe with deflector used for grout placement
Depths ft. Elements/Identifiers Elevations
/——— Top of riser pipe (datum) 624.44
—0 SN — 5 <— Ground Surface 622.07
0 Surface casing
é) é’ Type Flush mounted manhole cover
°é>° "é} .D. Inches
°C 4] Surface seal
Q, Type Concrete (Mix. #35)
=5 >/ *€¢— Surface seal
Riser pipe
Type PVC Sch. 40 threaded. flush-coupled
I.D. inches ;
—21inch
Backfill
228 > Type Volclay grout
2 Top of seal
230 ‘2 Seal Type 1/4 _inch Voliclay tablets
‘;Top of filter pack
25.1 <% Top of screen
~_| —— Filter pack
_ Type 12-28 silica sand
¢ Screen
[ Type —PVC Sch. 40 Mill slotted, flush-coupled, threaded
=] I.D. inches 2 inches
- Slot size 0.01 inch
23] > e Bottom of screen
Blank pipe
35.6 > < Plug
< Backfill below well plug
Type 12-28 silica sand. Native materals
36.0 > < Bottom of boring
—! l¢——————— Boring diameter7_7/8 inches

Graphics\917343\mw-16.cdr  12/02/92
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GROUNDWATER MONITORING WELL REPORT

Well No.___ Mw-18

Project Name Sheller-Globe (3200 Main_Street)

Project No.81C7343

Location Keokuk, lowa

Date 10/15/92

Installed by Hannibal Testing Labs, Inc.

i 13
Inspected by G. Papinako, Woodward-Clyde Consultants 1B-Im'e 3;0
Method of Installation Filter pack, Bentonite seal, Voiclay grout oring No.
placed through the string of HSA
Remarks Tremie pipe with deflector used for grout placement
Depths ft. Elements/Identifiers Elevations
r—- Top of riser pipe (datum) 623.45
-0 S50 o AN <— Ground Surface £23.84
og 9 Surface casing
é’ é’ Type Flush mounted manhole cover
O,
"g "é) I.D. Inches
’C D Surface seal
Q' Type Concrete (Mix. #35)
1.9 > Y€&— Surface seal
Riser pipe
Type PVC Sch. 40 threaded. flush-coupled
I.D. inches > inct
Backfill
22.9 . Type Volclay grout
? Top of seal
23 2 2 Seal Type 1/4_inch Volclay tablets
" Top of filter pack
25.0 <% Top of screen
~_| +—— Filter pack
- Type 12-28 silica sand
P Screen
| Type PVC Sch. 40 Mill slotted, flush-coupled, threaded
= .D. inches 2 inches
_ Slot size 0.01 inch
320 —« Bottom of screen
: < Blank pipe
39.5 & <t Plug
< Backfill below well plug
Type 12-28 silica_sand, Native materials
36.0 < Bottom of boring
> [&—— Boring diameter7_7/8 inches

Graphics\917343\mw-18.cdr  12/02/92
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APPENDIX C
SAMPLE COLLECTION FIELD SHEETS




A2 WOODWARD-CLYDE CONSULTANTS
5055 Antioch Road
v Overland F‘arh:.o;:(ams::ﬁa 66203
(913) 432-4242
SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: Ta 1[4, o 3000 Mot proseCT numser: ACT73Y3

SAMPLE NUMBER: MwW.- "0 PERSONNEL: 2, Kocour |
[ PA.’ thako

LOCATION DESCRIPTION Farking lot of the Plagy

SAMPLE MEDIA {circle one): (GROUNDWATER  SURFACEWATER OTHER: |

SAMPLE SPLIT (circle one):%n SAMPLE NUMBER: Mw-(q (l:a) JA;JA
WATER LEVEL: 0.9 i+, | U
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: (.47 L.

COLLECTION: YR: 92 mMO: DAY: 02  TIME: £, (D METHOD: Barrae
- - v
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
3'401&\ 5(-\5; U‘\a\'( Hoo T o\t LS"!’ MK,

H_Luu..,_m‘\_&im,nl_

FIELD ANALYSIS

TEMPERATURE,C |73 DATE H/& /4

SAMPLE pH ©.\ TIME 8:00

SALINITY, PARTS PER THOU (O APPEARANCE  (lgnv
CONDUCTIVITY, umhos/cm |0op ~ ODOR .

pH BUFFER BEFORE 7.0 — 4,0 pH BUFFER AFTER 7.0 -~ ¥./
COMMENTS

X DEVELOPMENT/PURGING

DATE nEm CASING DIAMETER ° ‘—\‘.n,

. WATER LEVEL BEFORE 430 144y, well pePTH (SounpDeED) _ Q4.6S &+,
WATER LEVEL AFTER Basled dry TIME STARTED 16 : 0O
EST. VOLUME REMOVED _ 35 gals i TIME COMPLETED 16 : 59

T HNu/OVA, BACKGROUND O.Y pop METHOD Batlin .

N HNu/OVA, WELL HEAD 1.0 %:M\ HNu /OVA, BREET%ING ZONE 0.?'9!;-,

COMMENTS




A A WOODWARD-CLYDE CONSULTANTS
5055 Antioch Road
v Overland Park.of(ans:: 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: _Fu 'ty 15\' 2000 Nain PROJECT NUMBER: _AI1LT73Y13

SAMPLE NUMBER: (\f\\)‘[k\ PERSONNEL: (g,gowﬁ,(LLpA_&a

LOCATION DESCRIPTION Parking [of
SAMPLE MEDIA {circle one): @@ SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES @: SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: & <L,

COLLECTION:  YR: )  moO: (] DAY: O~  TIME:Dg(S METHOD: Pasling

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
3— L{O,\K ﬁ\(d.‘{ ukw(g \*(/t’ TL(/- \-)oka.{’(ef fMlBK-[

FIELD ANALYSIS

TEMPERATURE,C 7.0 DATE l\\ ;\ a3

SAMPLE pH 6y TIME _8:15 =

SALINITY, PARTS PER THOU © APPEARANCE  (\gus
CONDUCTIVITY, umhos/cm 9QoQ ~ ODOR Noxe

pH BUFFER BEFORE 7.0 - 4,0 pH BUFFER AFTER %.0- 4.0O
COMMENTS

DEVELOPMENT/PURGING

DATE NAEN CASING DIAMETER = J ‘A
WATER LEVEL BEFORE __ [p,00 &+. WELL DEPTH (SOUNDED) 34.4o £\
WATER LEVEL AFTER §.23 4t TIME STARTED 17: 30

EST. VOLUME REMOVED 15 jals TIME COMPLETED I€:1D
HNu/OVA, BACKGROUND 0/ Y ppe METHOD  Batl wg :
HNu/OVA, WELL HEAD R HNu/OVA, BREATHING ZONE @, % .

COMMENTS

et




MAA VWOODWARD-CLYDE CONSULTANTS

v 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES
PROJECT NAME: Scheller- Globe (3200 Maun ) PROJECT NUMBER: AlC 7343

SAMPLE NUMBER: N\\J~(3 PERSONNEL: D Kocowr
&, Papinalko

LOCATION DESCRIPTION Parking lot of the faerltdy
SAMPLE MEDIA {circle one): -'0 SU’RFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES (NQ : SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: QS{M

COLLECTION:  YR: 4L  m™o: || DAY: )  TIME: £83e METHOD: Bailing
1022

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED

3. T ST :}f L“&S&'Eis i E\\E&f
- Mexane ¥

FIELD ANALYSIS

TEMPERATURE,C (5‘0 OATE \\‘Q‘NL

SAMPLE pH 5.9 TIME 103

SALINITY, PARTS PER THOU (0.4 APPEARANCE

CONDUCTIVITY, umhos/cm (150 ~ ODOR .

pH BUFFER BEFORE ko - 7.0 pH BUFFER AFTER 4.0 - 6.9
COMMENTS

DEVELOPMENT/PURGING

DATE u(g.('m CASING DIAMETER = D inn

WATER LEVEL BEFORE _ .64 WELL DEPTH (SOUNDED) _ 37,4 M,
WATER LEVEL AFTER  2.5§ TIME STARTED 7:10

EST. VOLUME REMOVED (K . \c. TIME COMPLETED 7:¢s

HNu/OVA, BACKGROUND 0.% ppm METHOD  Batling 1
HNu/OVA, WELL HEAD 0 {m HNu/OVA, BREATHING ZONE 0.4 ppm

0
COMMENTS |




A VWOODWARD-CLYDE CONSULTANTS
v S055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242
SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: Sheller ~Blobe (3200 Marm)  PROJECT NUMBER: 9)€ 7393

SAMPLE NUMBER: U\U\J— 12 A PERSONNEL: D: Keoecowr.

6. Pa.,gmaio

LOCATION DESCRIPTION Faelify parking Jof

SAMPLE MEDIA {circle one): (GROUNDWATER? SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES (NO®: SPLIT SAMPLE NUMBER:

WATER LEVEL:

COLLECTION:  YR: ﬂ_g MO: || pay:_ o TIM METHOD: Bmhh;

WATER LEVEL MEASUREMENT FROM TOP OF RISER Pljéz 549 Ok

He Ronsee- 9 Bﬁi‘wl

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
3 x Y0 ) ylass viels Mel TeL Vpl&;és ¢ MI%

FIELD ANALYSIS

TEMPERATURE'C |59 DATE 12/ 1n)2

 SAMPLE pH 5.5 TIME TEY=)
SALINITY, PARTS PER THOU (.25 APPEARANCE Clear
CONDUCTIVITY, umhos/ecm |[$O  ODOR Nowe .
pH BUFFER BEFORE 4.0~ 7.0 pH BUFFER AFTER 4.0 - 7.0
COMMENTS

DEVELOPMENT/PURGING

DATE |-02 -92 CASING DIAMETER "2 1med

WATER LEVEL BEFORE _2.%2 WELL DEPTH (SOUNDED) _[v.29
WATER LEVEL AFTER 6. 58 TIME STARTED #:3%0

EST. VOLUME REMOVED 5 pals TIME COMPLETED 8:50

HNu/OVA, BACKGROUND 0.4 ppee METHOD _ Bailiwg |
HNu/OVA, WELL HEAD 2.2 ppm HNu/OVA, BREATHING ZONE 0.4 ppur
COMMENTS B '




MAA WOODWARD-CLYDE CONSULTANTS

\ -4 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: Scheller ~ Globe (3200 Masn) PROJECT NUMBER: 91¢ 7893
sampLe numser: MW - (38 PERSONNEL: D, Kocowur,
6. Papinako

LOCATION DESCRIPTION

SAMPLE MEDIA {circle one): (GROUNDWATE SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES @: SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE; o 43,55

N
COLLECTION: YR:AQ  MO: (I DAY: 2 TIME: (Ko METHOD: Bailime
- q
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED

He xane , B\ufﬁ-‘ﬂ

FIELD ANALYSIS
TEMPERATURE,C 12.9 DATE u( 9\( 44

SAMPLE pH 5.9 TIME oo

SALINITY, PARTS PER THOU (O APPEARANCE Clear
CONDUCTIVITY, umhos/cm Q%0 ~ ODOR Nowe

pH BUFFER BEFORE 4,0~ 7.0 pH BUFFER AFTER Y4;) « 6.9
COMMENTS

DEVELOPMENT/PURGING

DATE Il-02 -92 CASING DIAMETER U\ ,‘/\/L\eg
WATER LEVEL BEFORE _ 7-29 WELL DEPTH (SOUNDED) _So.1)
WATER LEVEL AFTER 43.58 TIME STARTED 7:s$0

EST. VOLUME REMOVED [3gels [badled Jq) TIME COMPLETED 8:2$
HNu/OVA, BACKGROUND _@ Y% pam METHOD Beailing :
HNu/OVA, WELL HEAD  BG HNu/OVA, BREATHING ZONE B2

COMMENTS




ﬂ WOODWARD—-CLYDE CONSULTANTS
v 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242
SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: Seluller = Clobe ( 3200 Masn-$%) pROJECT NUMBER: 17343

SAMPLE NUMBER: N\\u/li PERSONNEL: D. Koeowr,

C.P oko
LOCATION DESCRIPTION Faea (\7,\(\.(:M \;\— apl=

SAMPLE MEDIA {circle one): (GROUNDWATE SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES (NO): SPLIT SAMPLE NUMBER:

WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: |pn,O07/

COLLECTION:  YR: 42 MO:_[| DAY: 2 TIME: D2 METHOD:

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
2 —UOu )\ slas ol e gL L Vo3 os + M8
J Hexose + Butameo|

FIELD ANALYSIS
TemPERATURE,C A O DATE | /g}ﬁg_
SAMPLE pH (0, O TIME log3o
SALINITY, PARTS PER THOU O APPEARANCE ([ geny
CONDUCTIVITY, umhos/cm |©0§p  ODOR -
pH BUFFER BEFORE 4,0~ 7,0 pH BUFFER AFTER #.)—4.9
COMMENTS
DEVELOPMENT/PURGING
oaTe (] an CASING DIAMETER ~ 1) Yp.
WATER LEVEL BEFORE __ 9.4 WELL DEPTH (SOUNDED) _32.46
WATER LEVEL AFTER 10. 3% TIME STARTED 16:5 5
EST. VOLUME REMOVED IS gals TIME COMPLETED 17:25"
HNu/OVA, BACKGROUND 0,% ppw METHOD Bauleme _
HNu/OVA, WELL HEAD b HNu/OVA, BREATHING ZONE B6&
COMMENTS :

: Wiy F TN - L

PR
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WOODWARD—-CLYDE CONSULTANTS

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: Seheller — Gloke ( 3200 Maun Sﬂ PROJECT NUMBER: ¥¢€7343

F e

Mw- Lé

SAMPLE NUMBER:

PERSONNEL: . Koecplr

LOCATION DESCRIPTION Ym L{k”

G. Pa.Pmc.ko

SAMPLE MEDIA {(circle one): (GROUNDWATER SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES @ :
WATER LEVEL:

SPLIT SAMPLE NUMBER:

WATER LEVEL MEASUREMENT FROM 'TOP OF RISER PIPE:

4.9¢ (-

COLLECTION: YR: 92 wM™O: ) DAY: 02 TIME: Qoo METHOD: Ballln#
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
D ] plass vial (3) He) TcL Volatifes, ¢ NipK

_ Heppeose 3 Becla nv/

FIELD ANALYSIS

TEMPERATURE,C [ O

SAMPLE pH 5.k

SALINITY, PARTS PER THOU O

CONDUCTIVITY, umhos/cm S50

pH BUFFER BEFORE Y.0- 7.0

COMMENTS

DATE MH~02 -92

TIME OO0
APPEARANCE
ODOR

pH BUFFER AFTER 40 - 7.0

DEVELOPMENT/PURGING

DATE - 01 —-92

WATER LEVEL BEFORE _ 9,40

WATER LEVEL AFTER ?.50

EST. VOLUME REMOVED F-dgals 15 gals

HNu/OVA, BACKGROUND _D.% pym

HNu/OVA, WELL HEAD  BG

COMMENTS

CASING DIAMETER ~ 2 1nsh
WELL DEPTH (SOUNDED) _32.46
TIME STARTED 17:2$

TIME COMPLETED |7?:50

METHOD Bailing
HNu/OVA, BREATHING ZONE le




MAA WOODWARD-CLYDE CONSULTANTS

[ | v 50535 Antioch Road
. Overland Park, Kansas 66203
(813) 432-4242

" SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES
L PROJECT NAME.%H“h Globe PROJECT NUMBER: 9’573'73
s SaMPLE nuMBER: _ N\wI- (76 PERSONNEL: P Kocawr

6' PanN‘QkP

LOCATION DESCRIPTION Area adjacest Yo the Copling Pomd

[ | SAMPLE MEDIA {circle one): (GROUNDWATER SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES : SPLIT SAMPLE NUMBER:

WATER LEVEL:
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 3,25 (L,

o/
couection: YR: §3 mo: U oav 3 tive: {8 veTHOD:

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
. Y9 slass y1al [3) Me) TCL.Va/d:/«f,,Mlﬁl

. FIELD ANALYSIS

TEMPERATURE,C (3.0 DATE l\l 1‘0\1

. SAMPLE pH () TIME ' Loop |(4
SALINITY, PARTS PER THOU (), 5 APPEARANCE  (|pwd
CONDUCTIVITY, umhos/cm [S5po  ODOR

®  pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS

P DEVELOPMENT/PURGING

DATE LLHM_ CASING DIAMETER ~ & ‘aihes

. WATER LEVEL BEFORE 3.55 WELL DEPTH (SOUNDED) _ (0.63 .
WATER LEVEL AFTER Basled dry TIME STARTED 16: 40
EST. VOLUME REMOVED 5 guls TIME COMPLETED 17:20

¥ HNu/OVA, BACKGROUND (.2 pawe METHOD _Bady mp

\ HNu/OVA, WELL HEAD 'Y HNu/OVA, BREATHING ZONE p;

. COMMENTS




A A WOODWARD-CLYDE CONSULTANTS
5055 Antioch Road
v Overland Park.o;:(ans:: 66203
(813) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: _ Sthiller - Glsbe | PROJECT NUMBER: 11C 73143
sampLe nuMBer:  N\W -1 B PERSONNEL: D Kocous,
6 ¢ ‘)(Lu‘) Ral -‘—-LC’

LOCATION DESCRIPTION

SAMPLE MEDIA {circle onel” GROUNDWATER SURFACEWATER OTHER:

SAMPLE SPLIT (circle ontz: YES @: SPLIT SAMPLE NUMBER:

WATER LEVEL: | op pt Cas.qe
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: O ff

colLtecTION:  YR: 40 mo: ([ DAY: 2 TIME: [poo METHOD: Bewling
- - [ 3
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
S“L{OM( GBIM{ u.\ng H’c( Tl ublr&".’{ﬂf—fMIEK/
& P

FIELD ANALYSIS
temPeraTURE,C (LD DATE l(/&(‘(x

SAMPLE pH .o TIME |®op

SALINITY, PARTS PER THOU O APPEARANCE <l by rloudy
CONDUCTIVITY, umhos/ecm Qoo  ODOR T !

oH BUFFER BEFORE pH BUFFER AFTER

COMMENTS

DEVEL OPMENT/PURGING

oate |, lqa CASING DIAMETER © ') ¢\,

WATER LEVEL BEFORE Tag oF fesina WELL DEPTH (SOUNDED) _33.(( H+
WATER LEVEL AFTER 2.72 TIME STARTED 16 : 00

EST. VOLUME REMOVED 20 gals TIME COMPLETED 16: 30
HNu/OVA, BACKGROUND D,% ppem METHOD Batling 4
HNu/OVA, WELL HEAD 86 HNu/OVA, BREATHING ZONE 8 &

COMMENTS




A WOODWARD-CLYDE CONSULTANTS

5055 Antioch Road

I Overland Park, Kansas 66203

(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: Scheller -Gloke (3200 Main) PROJECT NUMBER: 91¢734%3

samPLe nuMmBer:  N\W-1&

PERSONNEL: . Kocowr

LOCATION DESCRIPTION Faerhty Pavkine Lot

G.?A.’p mako

SAMPLE MEDIA {circle one): /GROUNDW SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES @ SPLIT SAMPLE NUMBER:

WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: _ [ 24 [t

coLLecTIoN:  YR: {4 MO:_|

paY: | TIME: OAQO METHOD: Bps/s g
sem——= [74

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
Y0 w| Lluu viaf HCL TeL Vvldz/fsr.ﬂllf
Rerane, Retany]
FIELD ANALYSIS
TEMPERATURE,C \Q.O DATE lJ QL( 12
SAMPLE pH 0.7 TIME 0480

SALINITY, PARTS PER THOU APPEARANCE <ty LAy
_0 by y

CONDUCTIVITY, umhos/cm (0

ODOR

pH BUFFER BEFORE 4.0~ 7.0

pH BUFFER AFTER 4./ ~ 7.7

COMMENTS

DEVELOPMENT/PURGING
oate |12

CASING DOIAMETER Q ;A/Lﬂ(

WATER LEVEL BEFORE 6.77

WELL DEPTH (SOUNDED) _ 35.3»

WATER LEVEL AFTER .05

TIME STARTED 17:5S

EST. VOLUME REMOVED IS5 sads

TIME COMPLETED 18:20

HNu/OVA, BACKGROUND 0,4 ppea

METHOD Bau!yn

HNu/OVA, WELL HEAD BG

HNu/OVA. BREATHING ZONE Be

COMMENTS




A VWOODWARD-CLYDE CONSULTANTS

' 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: SHELLER ~ GLOBE PROJECT NUMBER: '€ 7343

SAMPLE NUMBER: MW -~ 13 PERSONNEL: _T.Andrews,
G.Papinako

LOCATION DESCRIPTION 3200 Meim Street TE, plyees Porkivy ot

SAMPLE MEDIA {(circle one):CGROUNDWATER® SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES (NO): SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE:  2.79

COLLECTION: YR: 23 MO: ©) DAY: 27 TIME: 3.4 METHOD: Bai)icy

SAMPLE CONTAINER PRESERVATIVE

ANALYSIS REQUESTED

3C il glass V:‘Li/(fj HC| + Ceo] 1°C Tc L Volatiles +

MIBK,LBUA'WI,

Hepowe — Method $2v0

R S G P e I R T e e T S R e ey S I Y R N R SO e S SN S e P SRR
FIELD ANALYSIS

TEMPERATURE,C 7 DATE = 93/ 01) 27
SAMPLE pH &= 6,6 TIME __ 8. 30
SALINITY, PARTS PER THOU 2.0 APPEARANCE  (lecr
CONDUCTIVITY, umhos/cm /300 ~ ODOR N owae

pH BUFFER BEFORE 4.p - 7.p pH BUFFER AFTER
COMMENTS

DEVELOPMENT/PURGING
DATE Ol- 26-93 CASING DIAMETER = 2.2 (nch

WATER LEVEL BEFORE 2.¢9% WELL DEPTH (SOUNDED) _ 27,7

WATER LEVEL AFTER TIME STARTED

EST. VOLUME REMOVED 15 :clo TIME COMPLETED

HNu/OVA, BACKGROUND ¢.% ppm METHOD Beciling  wj slaunless oteel beciler
HNu/OVA, WELL HEAD 22 ppw HNu/OVA, BREATHING ZONE 0.4 pp

COMMENTS




MA VWOODWARD-CLYDE CONSULTANTS
' 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242
SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES
PROJECT NAME: SHELLER ~GLOBE PROJECT NUMBER: 91¢ 7343

SAMPLE NUMBER: _MW ~13 A PERSONNEL: _ Terry Aud rews
63,...., PQ#,na,ko

LOCATION DESCRIPTION Mouniteviug well  cluster

SAMPLE MEDIA {(circle one):( GROUNDWATER SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES (NQ : SPLIT SAMPLE NUMBER:

WATER LEVEL:
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 2.75"
COLLECTION: YR: 73 MO: (4 DAY: 27 TIME: § 15 METHOD: Bewliwce

-
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
B0 ml glass Vial [3) Hc ) TEC | Vo[c‘.’/:/csJ
. MIBK , Hexane,
Bitene!
FIELD ANALYSIS
TEMPERATURE,C 7 DATE 01 /27 /93
SAMPLE pH ___ &. Y TIME _8: 1S
SALINITY, PARTS PER THOU 3 APPEARANCE _ Sligirly  ojogue
CONDUCTIVITY, umhos/cm 235  ODOR No-e S
pH BUFFER BEFORE % 2. 7.¢ pH BUFFER AFTER %2 - 7.0
COMMENTS

DEVELOPMENT/PURGING
DATE ¢/ - 246 -73 CASING DIAMETER ' 2.0 . 4.
WATER LEVEL BEFORE 2.21 WELL DEPTH (SOUNDED) _10.3
WATER LEVEL AFTER Beciled dry TIME STARTED

EST. VOLUME REMOVED 5 .uls TIME COMPLETED

HNu/OVA, BACKGROUND _0.Y ,,.. METHOD Baliay oy teflow bailen
HNu/OVA, WELL HEAD |3 O ,L,.q HNu/OVA, BREATHING ZONE 0.4 ;.-
COMMENTS - '




MA WOODWARD-CLYDE CONSULTANTS

' 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: SHELLE R -~ GLOBE PROJECT NUMBER: 2!1¢7343
SAMPLE NUMBER: Ma-i38 PERSONNEL: T Andrews
& Pc:.'glhako

LOCATION DESCRIPTION Mewaitoring well 2 +0_ Poking Lot
SAMPLE MEDIA {(circle one):(GROUNDWATER) SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES (NO : SPLIT SAMPLE NUMBER:
WATER LEVEL:
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 34v.¢%
COLLECTION:  YR: 93 MO0: ©)  DAY: 27  TIME: 8.45~ METHOD: BML’,‘,%,

ANALYSIS REQUESTED

SAMPLE CONTAINER PRESERVATIVE

30 ml Vial  (3) Hcl TCL Vslatiles,
MIBK, Hexane
Butanel

FIELD ANALYSIS

TEMPERATURE,C /- DATE 01 /27 /97

SAMPLE pH é. ¢ TIME 8 4%

SALINITY, PARTS PER THOU /.3~ APPEARANCE Clear

CONDUCTIVITY, umhos/cm ;/57/) ~ ODOR Nowe

pH BUFFER BEFORE 7.0 = 4., pH BUFFER AFTER &£ 8 - 5 2

COMMENTS

DEVELOPMENT/PURGING

DATE #ZEF 13/01] 26 CASING DIAMETER =~ 2.0 ,uch

WATER LEVEL BEFORE _I. 17 WELL DEPTH (SOUNDED) _J0.1

WATER LEVEL AFTER  Beiled dry TIME STARTED

EST. VOLUME REMOVED ~ |3 . ./s TIME COMPLETED

HNu/OVA, BACKGROUND 0.4 ,p., METHED Bl of by seel badse

HNu/OVA, BREATHING ZONE 0.4 ,,.,

HNu/OVA, WELL HEAD 0.4 ,,m
COMMENTS
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ANALYTICAL RESULTS
FOR
WOODWARD-CLYDE CONSULTANTS
ENSECO-RMAL NO. 026066

NOVEMBER 17, 1992

Enseco Incorporated

A Corning Company



Rocky Mountain
Analytical Laboratory

AR,

’%2%%;{[5:]f]f§(f?(:(:)

A Corning Company

November 17, 1992

Mr. Dave Kocour
Woodward-Clyde Consultants
5055 Antioch Road

Overland Park, KS 66203-0777

Dear Mr. Kocour:

Enclosed is the report for 12 aqueous samples received at Enseco-Rocky
Mountain Analytical Laboratory on November 11, 1992.

Included with the report is a quality control summary.
Please call if you have any questions.

Sincerely,

LY bhhu *;%0 gcﬂ)

Keith M. Beauva

Program Administrator

KMB/ki
Enclosures

RMAL #026066
United Technologies

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171
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ANALYTICAL RESULTS "’::'///

FOR
WOODWARD-CLYDE CONSULTANTS
ENSECO-RMAL NO. 026066

NOVEMBER 17, 1992

Rocky Mountain
Analytical Laboratory

Enseco

A CORNING Company

Reviewed by: | j/ye,b})(l -jV),(,o KZ%"L )

Keith M. Beau@s

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171



Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

O O O o

Samples 026066-0001, -0003 and -0011 were diluted for Method 8240 due to
the presence of target compounds. The non-target compound, Trichlorofluoro-
methane was also detected at high levels. The presence of this compound was

confirmed against a standard. Samples 026066-0004 and -0005 were also diluted
for Method 8240 due to the presence of target compounds. The reporting limits

have been adjusted relative to the required dilution.

Butanol was searched for by mass chromatogram and not detected.

Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number

assigned for each sample. Each project received at Enseco - RMAL is assigned

a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified

to conform to the specific requirements of this project.

A Coming Company



ANALYTICAL TEST REQUESTS
for
Woodward-Clyde Consultants

Lab ID: Group
026066 Code Analysis Description

-~
= Enseco

A Cormning Company

Custom
Test?

0001 - 0012 A Volatile Organics
Target Compound List (TCL)
Screen - Volatile Organics

=Z <<



Lab ID

026066-0001-SA
026066-0002-SA
026066-0003-SA
026066-0004-SA
026066-0005-SA
026066-0006-SA
026066-0007-SA
026066-0008-SA
026066-0009-SA
026066-0010-SA
026066-0011-SA
026066-0012-TB

Client ID

MW-10
MW-11
MW-13
MW-13A
MW-13B
MW-14
MW-16
MW-17A
MW-178B
MW-18
MW-19
TRIP BLANK

SAMPLE DESCRIPTION INFORMATION

for

Woodward-Clyde Consultants

Matrix

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

Zknseco

A Corning Company

Received

Date

NOV 92
NOV 92
NOV 92
NOV 92
NOV 92
NOV 92
NOV 92
NOV 92
NOV 92
NOV 92
NOV 92
NOV 92



([

Q)

A Corning Company

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-10

Lab ID: 026066-0001-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 08 NOV 92
ReEorting

Parameter Result Units imit
Acetone ND ug/L 2000
Benzene ND ug/L 1000
Bromodichloromethane ND ug/L 1000
Bromoform , ND ug/L 1000
Bromomethane ND ug/L 2000
2-Butanone %MEK) ND ug/L 2000
Carbon disulfide ND ug/L 1000
Carbon tetrachloride ND ug/L 1000
Chlorobenzene ND ug/L 1000
Chloroethane ND ug/L 2000
Chloroform - ND ug/L 1000
Chloromethane ND ug/L 2000
Dibromochloromethane ND ug/L 1000
1,1-Dichloroethane ND ug/L 1000
1,2-Dichloroethane ND ug/L 1000
1,1-Dichloroethene ND ug/L 1000
1,2-Dichloroethene

(total) ND ug/L 1000
1,2-Dichloropropane ND ug/L 1000
cis-1,3-Dichloropropene ND ug/L 1000
trans-1,3-Dichloropropene ND ug/L 1000
Ethylbenzene ND ug/L 1000
2-Hexanone ND ug/L 2000
Methylene chloride 12000 ug/L 1000
4-Methyl-2-pentanone

(MIBK) ND ug/L 2000
Styrene ND ug/L 1000
1,1,2,2-Tetrachloroethane _ ND ug/L 1000
Tetrachloroethene ND ug/L 1000
Toluene A ND ug/L 1000
1,1,1-Trichloroethane 1200 ug/L 1000
1,1,2-Trichloroethane ND ug/L 1000
Trichloroethene 1800 ug/L 1000
Vinyl acetate ND ug/L 2000
Vinyl chloride ND ug/L 2000
Xylenes (total) ND ug/L 1000
4-Methyl-2-pentanone ND ug/L 1000
Hexane ND ug/L 1000

(continued on following page)

ND = Not detected

NA = Not applicable

Reported By: Steven Francis Approved By: Audrey Verniero



l

Client Name:

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID: MW-10

Lab ID: 026066-0001-SA

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 104 %
4-Bromofluorobenzene 101 %
1,2-Dichloroethane-d4 93 %
ND = Not detected

NA = Not applicable

Reported By: Steven Francis Approved By:

e
s

| -

nsve’;

Received: 03 NOV 92
Analyzed: 08 NOV 92

Audrey Verniero

O

A Corning Company



=Enseco
Volatile Organics A Corning Company
Target Compound List (TCL)
' Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-11
Lab ID: 026066-0002-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 06 NOV 92
ReEorting

Parameter Result Units imit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone %MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene , ND ug/L 5.0
1,2-Dichloroethene

(total) 6.0 ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride ND ug/L 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Keith Campbell Approved By: Audrey Verniero




Client Name:

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID: MW-11
Lab ID: 026066-0002-SA
Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 105 %
4-Bromofluorobenzene 105 %
- 1,2-Dichloroethane-d4 104 %
ND = Not detected
NA = Not applicable
Reported By: Keith Campbell Approved By:

= Enseco

A Corning Company

Received: 03 NOV 92
Analyzed: 06 NOV 92

Audrey Verniero



Fnseco

A Corning Company

i

Volatile Organics
Target Compound List (TCL)
Method 8240

Client Name: Noodward-C1ydevConsu]tants
Client ID: MW-13

Lab ID: 026066-0003-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 09 NOV 92
' ReEorting

Parameter Result Units imit
Acetone ND ug/L 5000
Benzene ND ug/L 2500
Bromodichloromethane ND ug/L 2500
Bromoform ND ug/L 2500
Bromomethane ND ug/L 5000
2-Butanone %MEK) ND ug/L 5000
Carbon disulfide _ ND ug/L 2500
Carbon tetrachloride ND ug/L 2500
Chlorobenzene ND ug/L 2500
Chloroethane ND ug/L 5000
Chloroform ND ug/L 2500
Chloromethane ND ug/L 5000
Dibromochloromethane ND ug/L 2500
1,1-Dichloroethane ND ug/L 2500
1,2-Dichloroethane ND ug/L 2500
1,1-Dichloroethene ND ug/L 2500
1,2-Dichloroethene

(total) ND ug/L 2500
1,2-Dichloropropane ND ug/L 2500
cis-1,3-Dichloropropene ND ug/L 2500
trans-1,3-Dichloropropene ND ug/L 2500
Ethylbenzene ND ug/L 2500
2-Hexanone ND ug/L 5000
Methylene chloride 91000 ug/L 2500
4-Methyl-2-pentanone

(MIBK) ND ug/L 5000
Styrene ND ug/L 2500
1,1,2,2-Tetrachloroethane ND ug/L 2500
Tetrachloroethene 2700 ug/L 2500
Toluene 33000 ug/L 2500
1,1,1-Trichloroethane ND ug/L 2500
1,1,2-Trichloroethane ND ug/L 2500
Trichloroethene 6000 ug/L 2500
Vinyl acetate ND ug/L 5000
Vinyl chloride ND ug/L 5000
Xylenes (total) 2900 ug/L 2500
4-Methyl-2-pentanone ND ug/L 2500
Hexane ND ug/L 2500

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero




Client Name:

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID: MW-13

Lab ID: 026066-0003-SA

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 101 %
4-Bromofluorobenzene 100 %
1,2-Dichloroethane-d4 93 %
ND = Not detected

NA = Not applicable

Reported By: Steven Francis Approved By:

3 —_—

A Corning Company

Received: 03 NOV 92
Analyzed: 09 NOV 92

Audrey Verniero



\

= Enseco
Volatile Organics A Comung Compaity
Target Compound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-13A
Lab ID: 026066-0004-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 06 NOV 92
Reporting

Parameter Result Units Eimit
Acetone ND ug/L 1200
Benzene ND ug/L 620
Bromodichloromethane ND ug/L 620
Bromoform ND ug/L 620
Bromomethane ND ug/L 1200
2-Butanone {MEK) ND ug/L 1200
Carbon disulfide ND ug/L 620
Carbon tetrachloride ND ug/L 620
Chlorobenzene ND ug/L 620
Chloroethane ND ug/L 1200
Chloroform ND ug/L 620
Chloromethane ND ug/L 1200
Dibromochloromethane ND ug/L 620
1,1-Dichloroethane _ ND ug/L 620
1,2-Dichloroethane ND ug/L 620
1,1-Dichloroethene ND ug/L 620
1,2-Dichloroethene

(total) ND ug/L 620
1,2-Dichloropropane ND ug/L 620
cis-1,3-Dichloropropene ND ug/L 620
trans-1,3-Dichloropropene ND ug/L 620
Ethylbenzene 2300 ug/L 620
2-Hexanone ND ug/L 1200
Methylene chloride ND ug/L 620
4-Methyl-2-pentanone

(MIBK) ND ug/L 1200
Styrene ND ug/L 620
1,1,2,2-Tetrachloroethane ND ug/L 620
Tetrachloroethene ND ug/L 620
Toluene ND ug/L 620
1,1,1-Trichloroethane ND ug/L 620
1,1,2-Trichloroethane ND ug/L 620
Trichloroethene ND ug/L 620
Vinyl acetate ND ug/L 1200
Vinyl chloride ND ug/L 1200
Xylenes (total) 8600 ug/L 620
4-Methyl-2-pentanone ND ug/L 620
Hexane ND ug/L 620

(continued on following page) -

ND = Not detected
NA = Not applicable
Reported By: Keith Campbell Approved By: Audrey Verniero



Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Surrogate

Toluene-d8

4-Bromofluorobenzene
1,2-Dichloroethane-d4

ND
NA

Reported By:

Volatile Organics
Target Comﬁound List (TCL)

Method 8240
Woodward-Clyde Consultants
MW-13A
026066-0004-SA
WATER Sampled: 02 NOV 92
03 NOV 92 Prepared: 05 NOV 92
Recovery
105 %
106 %
109 %

Not detected
Not applicable

Keith Campbell Approved By:

Received: 03 NOV 92
Analyzed: 06 NOV 92

Audrey Verniero

=kEnseco

A Corning Company



Zknseco
Volatile Organics A Comping Cxnpuny

Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-13B

Lab ID: 026066-0005-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 10 NOV 92
ReEorting
Parameter Result Units imit
Acetone ND ug/L 170
. Benzene ND ug/L 85
Bromodichloromethane ND ug/L 85
Bromoform ND ug/L - 85
Bromomethane ND ug/L 170
2-Butanone (MEK) ND ug/L 170
Carbon disulfide ND ug/L 85
Carbon tetrachloride ND ug/L - 85
Chlorobenzene ND ug/L 85
Chloroethane ND ug/L 170
Chloroform ND ug/L 85
Chloromethane ND ug/L 170
Dibromochloromethane ND ug/L 85
1,1-Dichloroethane ND ug/L 85
1,2-Dichloroethane ND ug/L 85
1,1-Dichloroethene ND ug/L 85
1,2-Dichloroethene
(total) : ND ug/L 85
1,2-Dichloropropane ND ug/L 85
cis-1,3-Dichloropropene ND ug/L 85
trans-1,3-Dichloropropene ND ug/L 85
Ethylbenzene ND ug/L 85
2-Hexanone ND ug/L 170
Methylene chloride 1900 ug/L 85
4-Methyl-2-pentanone
- (MIBK) ND ug/L 170
Styrene ND ug/L 85
1,1,2,2-Tetrachloroethane ND ug/L 85
Tetrachloroethene ND ug/L 85
Toluene ND ug/L - 85
1,1,1-Trichloroethane ND ug/L 85
1,1,2-Trichloroethane ND ug/L 85
Trichloroethene ND ug/L 85
Vinyl acetate ND ug/L 170
Vinyl chloride ND ug/L 170
Xylenes (total) ND ug/L 85
4-Methyl-2-pentanone ND ug/L 85
Hexane ND ug/L 85

. (continued on following page)
N
NA

Not detected
Not applicable

Reported By: Dianne Buckheister Approved By: Audrey Verniero




Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Surrogate

Toluene-d8

4-Bromofluorobenzene
1,2-Dichloroethane-d4

ND
NA

Reported By:

Volatile Organics
Target Compound List (TCL)
Method 8240

Woodward-Clyde Consultants

MW-138B

026066-0005-SA

WATER Sampled: 02 NOV 92

03 NOV 92 Prepared: 05 NOV 92

Recovery

107 %
95 %
96 %

Not detected
Not applicable

Dianne Buckheister Approved By:

Received: 03 NOV 92
Analyzed:. 10 NOV 92

Audrey Verniero

= Fnseco

A Corning Company




=Enseco
Volatile Organics A Coming Company
Target Compound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-14

Lab ID: 026066-0006-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 10 NOV 92
Reporting

Parameter Result Units Eimit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L. 10
2-Butanone (MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform - ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene

(total) ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride ND ug/L 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane . ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene , ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Dianne Buckheister Approved By: Audrey Verniero




Client Name:

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID: MW-14

Lab ID: 026066-0006-SA

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 106 %
4-Bromofluorobenzene 98 %
1,2-Dichloroethane-d4 101 %

ND
NA

Reported By:

Not detected
Not applicable

Dianne Buckheister Approved By:

Received: 03 NOV 92
Analyzed: 10 NOV 92

Audrey Verniero

= Enseco

A Corning Company




Volatile Organics A Comning Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-16

Lab ID: 026066-0007-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 10 NOV 92
Reporting

Parameter Result Units Limit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone (MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene : ND ug/L 5.0
1,2-Dichloroethene

(total) ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride ND ug/L 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

. (continued on following page)
N
NA

Reported By: Dianne Buckheister Approved By: Audrey Verniero

Not detected
Not applicable




Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-16

Lab ID: 026066-0007-SA
Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 108 %
4-Bromofluorobenzene 100 %
~1,2-Dichloroethane-d4 104 %
ND = Not detected

NA
Reported By: Dianne Buckheister Approved By:

Not applicable

Received: 03 NOV 92
Analyzed: 10 NOV 92

Audrey Verniero

Z Enseco

A Comning Company




= Enseco
Volatile Organics 4 Vaniisg Conpany
Target Compound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-17A
Lab ID: 026066-0008-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 09 NOV 92

Reporting
Parameter Result Units Eimit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone %MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane 7.0 ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene '

(total) 5.8 ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0

~ 2-Hexanone ND ug/L 10
Methylene chloride ND ug/L 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

(continued on following page)
ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero




Client Name:

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID: MW-17A

Lab ID: 026066-0008-SA

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 101 %
4-Bromofluorobenzene 98 %
1,2-Dichloroethane-d4 95 %
ND = Not detected

NA
Reported By:

Not applicable

Steven Francis Approved By:

Received: 03 NOV 92
Analyzed: 09 NOV 92

Audrey Verniero

ZEnseco

A Corning Company




ZEnseco
Volatile Organics A Cortiog Comnpany
Target Comﬁound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-17B
Lab ID: 026066-0009-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 09 NOV 92
ReEorting

Parameter Result Units imit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone %MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene

(total) ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1.3-Dichloropropene ND ug/L 5.0
tran: 1,3-Dichloropropene ND ug/L 5.0
Ethyioenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride ND ug/L 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero
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Client Name:

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID: MW-17B

Lab ID: 026066-0009-SA

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 99 %
4-Bromofluorobenzene 99 %
1,2-Dichloroethane-d4 95 %
ND = Not detected

NA = Not applicable

Reported By: Steven Francis Approved By:

Received: 03 NOV 92
Analyzed: 09 NOV 92

Audrey Verniero

= Enseco

A Coming Company
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Volatile Organics A Comning Company
Target Comgound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-18
Lab ID: 026066-0010-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 09 NOV 92
ReEorting

Parameter Result Units imit
Acetone ND ug/L 10

. Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L , 5.0
Bromomethane ND ug/L 10
2-Butanone (MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L . 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene

(total) ND ug/L 5.0

1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride ND ug/L 5.0
4-Methyl-2-pentanone

‘ (MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Steven Frzncis Approved By: Audrey Verniero




Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-18

Lab ID: 026066-0010-SA

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 102 %
4-Bromofluorobenzene 97 %
1,2-Dichloroethane-d4 97 %
ND = Not detected

NA
Reported By: Steven Francis Approved By:

Not applicable

= Enseco

A Corning Company

Received: 03 NOV 92
Analyzed: 09 NOV 92

Audrey Verniero



= O

Volatile Organics Ay gy
Target Comﬁound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-19
Lab ID: 026066-0011-SA
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 10 NOV 92
ReEorting

Parameter Result Units imit
Acetone ND ug/L 2000
Benzene ND ug/L 1000
Bromodichloromethane ND ug/L 1000
Bromoform ND ug/L 1000
Bromomethane ND ug/L 2000
2-Butanone (MEK) ND ug/L 2000
Carbon disulfide ND ug/L 1000
Carbon tetrachloride ND ug/L 1000
Chlorobenzene ND ug/L 1000
Chloroethane ND ug/L 2000
Chloroform - ND ug/L 1000
Chloromethane ND ug/L 2000
Dibromochloromethane ND ug/L 1000
1,1-Dichloroethane ND ug/L 1000
1,2-Dichloroethane ND ug/L 1000
1,1-Dichloroethene ND ug/L 1000
1,2-Dichloroethene

(total) ND ug/L 1000
1,2-Dichloropropane ND ug/L 1000
cis-1,3-Dichloropropene ND ug/L 1000
trans-1,3-Dichloropropene ND ug/L 1000
Ethylbenzene ND ug/L 1000
2-Hexanone ND ug/L 2000
Methylene chloride 10000 ug/L 1000
4-Methyl-2-pentanone

(MIBK) ND ug/L 2000
Styrene ND ug/L 1000
1,1,2,2-Tetrachloroethane . ND ug/L 1000
Tetrachloroethene ND ug/L 1000
Toluene . ND ug/L 1000
1,1,1-Trichloroethane ND ug/L 1000
1,1,2-Trichloroethane ND ug/L 1000
Trichloroethene 1400 ug/L 1000
Vinyl acetate ND ug/L 2000
Vinyl chloride ND ug/L 2000
Xylenes (total) ND ug/L 1000
4-Methyl-2-pentanone ND ug/L 1000
Hexane ND ug/L 1000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Dianne Buckheister Approved By: Audrey Verniero
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants

Client ID: MW-19

Lab ID: 026066-0011-SA

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 106 %
4-Bromofluorobenzene 98 %
1,2-Dichloroethane-d4 103 %

Not detected
Not applicable

ND
NA

Reported By: Dianne Buckheister Approved By:

=Enseco

A Corning Company

Received: 03 NOV 92
Analyzed: 10 NOV 92

Audrey Verniero



ZEnseco
Volatile Organics A Coming Company
Target Comﬁound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID:  TRIP BLANK
Lab ID: 026066-0012-TB
Matrix: WATER Sampled: 02 NOV 92 Received: 03 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92 Analyzed: 09 NOV 92
ReEorting

Parameter Result Units imit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone (MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene v ND ug/L 5.0
1,2-Dichloroethene

(total) ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride ND ug/L 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero



Client Name:

NA
Reported By:

Volatile Organics
Target Compound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID:  TRIP BLANK

Lab ID: 026066-0012-TB

Matrix: WATER Sampled: 02 NOV 92
Authorized: 03 NOV 92 Prepared: 05 NOV 92
Surrogate Recovery
Toluene-d8 102 %
4-Bromofluorobenzene 97 %
. 1,2-Dichloroethane-d4 94 %

ND = Not detected

Not applicable

Steven Francis Approved By:

el

Received: 03 NOV 92
Analyzed: 09 NOV 92

Audrey Verniero

Enseco

A Corning Company
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ZEnseco
A Corning Company

QC LOT ASSIGNMENT REPORT
Volatile Organics by GC/MS
Laboratory QC Lot Number QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)
026066-0001-SA AQUEOUS 624-A 26 OCT 92-B 08 NOV 92-B
026066-0002-SA AQUEQOUS 624-A 02 NOV 92-H 06 NOV 92-H
026066-0003-SA AQUEOQUS 624-A 26 OCT 92-B 08 NOV 92-B
026066-0004-SA AQUEOQUS 624-A 02 NOV 92-H 06 NOV 92-H
026066-0005-SA AQUEOUS 624-A 05 NOV 92-H 09 NOV 92-H2
026066-0006-SA AQUEOUS 624-A 05 NOV 92-H 09 NOV 92-H2
026066-0007-SA AQUEOQUS 624-A 05 NOV 92-H 09 NOV 92-H2
026066-0008-SA AQUEOUS 624-A 26 OCT 92-B 08 NOV 92-B
026066-0009-SA AQUEOUS 624-A 26 OCT 92-B 08 NOV 92-B
026066-0010-SA AQUEOUS 624-A 26 OCT 92-B 08 NOV 92-B
026066-0011-SA AQUEOUS 624-A 05 NOV 92-H 09 NOV 92-H2
026066-0012-TB AQUEOUS 624-A 26 OCT 92-B 08 NOV 92-B



DUPLICATE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

Analyte

Category: 624-A

Matrix: AQUEOUS

QC Lot: 26 OCT 92-B
Concentration Units: ug/L

1,1-Dichloroethene
Trichloroethene
Benzene

Toluene
Chlorobenzene

Category: 624-A

Matrix: AQUEOUS

QC Lot: 02 NOV 92-H
Concentration Units: wug/L

1,1-Dichloroethene
Trichloroethene
Benzene

Toluene
Chlorobenzene

Category: 624-A

Matrix: AQUEOUS

QC Lot: 05 NOV 92-H
Concentration Units: ug/L

1,1-Dichloroethene
Trichloroethene
Benzene

Toluene
Chlorobenzene

Concent:ration

DCS1

Spiked

50
50

50
50

50
50

50
50

50
50
50
50
50

50.
44.
43.
49.
51.

49.
46.
46.
49.
51

wWoo~—O

——h~NO

oI

Measured
DCS?2

48.
44.
42.
48.
49.

40.
39.
39.

45.

44.
42.
42.
44.
45.

wrhnhoOTN

OMN WO

P XL XX

AVG

49.
44.
43.
48.
50.

4].
42.

46.
48.

47.
44.
44.
47.
48.

WONNW— LoD OYW

NOEAEAN D

A Coming Company

Accuracy Precision
Average (%) éRPD)
DCS Limits DCS Limit
99 56-138 2.8 20
89 76-109 0.2 13
86 78-119 1.9 12
98 82-114 1.2 13
101 84-117 3.0 10
82 56-138 4.4 20
85 76-109 13 13
81 78-119 8.4 12
93 82-114 9.9 13
97 84-117 12 10
95 56-138 10 20
88 76-109 9.3 13
89 78-119 9.5 12
94 82-114 12 13
97 84-117 13 10

Calculations are performed before rounding to avoid round-off errors in calculated results.



ZEnseco
A Corning Company
SINGLE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS
Concentration Accuracy (%)
Analyte Spiked Measured SCS Limits
Category: 624-A
Matrix: AQUEOUS
QC Lot: 26 OCT 92-B  QC Run: 08 NOV 92-B
Concentration Units: wug/L
1,2-Dichloroethane-d4 50.0 47.1 94 82-112
4-Bromofluorobenzene 50.0 47.8 9 83-113
Toluene-d8 50.0 49.0 98 90-112
Category: 624-A
Matrix: AQUEOUS
QC Lot: 02 NOV 92-H QC Run: 06 NOV 92-H
Concentration Units: wug/L
1,2-Dichloroethane-d4 50.0 17.3 95 82-112
4-Bromofluorobenzene 50.0 50.9 102 83-113
Toluene-d8 50.0 51.2 102 90-112
Category: 624-A
Matrix: AQUEOUS
QC Lot: 05 NOV 92-H QC Run: 09 NOV 92-H2
Concentration Units: ug/L
1,2-Dichloroethane-d4 50.0 48.0 9 82-112
4-Bromofluorobenzene 50.0 48.5 97 83-113
Toluene-d8 50.0 51.9 | 104 90-112

Calculations are performed before rounding to avoid ro: »d-off errors in calculated results.




METHOD BLANK REPORT
Volatile Organics by GC/MS

Analyte

Test: 8240CP-TCL-AP
Matrix: WATER

QC Lot: 26 OCT 92-B  QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(tota]%
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
4-Methyl-2-pentanone
Hexane

Result

08 NOV 92-B

Units

ReE

orting
imit
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A Corning Company



A Corning Company

METHOD BLANK REPORT
Volatile Organics by GC/MS (cont.)

ReEorting

Analyte Result Units imit

Test: 8240CP-TCL-AP
Matrix: WATER
QC Lot: 02 NOV 92-H QC Run: 06 NOV 92-H

Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone (MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L . 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0

(tota]% ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride 1.2 ug/L 5.0 J
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
4-Methyl-2-pentanone ND ug/L 5.0
Hexane ND ug/L 5.0

J =.Result is detected below the reporting limit or is an
estimated concentration.

l 1,2-Dichloroethene



METHOD BLANK REPORT

Volatile Organics by GC/MS (cont.)

Analyte

Test: 8240CP-TCL-AP
Matrix: WATER

QC Lot: 05 NOV 92-H QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibr~~ochloromethane
1,1- :hloroethane
1,2-uichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(tota]{
1,2-Dichloropropane
cis-1,3-Dichloropropene
.rans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
4-Methyl-2-pentanone
Hexane

Result

09 NOV 92-H2

Units

Ref
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imit
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A Corning Company

Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

O O O o

Samples 027367-0001 and -0002 were diluted for Method 8240 due to the
presence of target compounds in excess of the linear range. The reporting
limits have been adjusted relative to the required dilution.

Butanol was searched for by mass chromatogram and was not detected in
any of the samples.

Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.



T Enseco
A Corning Company
SAMPLE DESCRIPTION INFORMATION
or
Woodward Clyde Consultants

Sampled Received
Lab ID Client ID Matrix Date Time Date
027367-0001-SA MW-13A AQUEOUS 27 JAN 93 08:15 28 JAN 93
027367-0002-SA MW-13 AQUEOUS 27 JAN 93 08:30 28 JAN 93
027367-0003-SA MW-13B AQUEOUS 27 JAN 93 08:45 28 JAN 93
027367-0004-TB TRIP BLANK AQUEOUS 27 JAN 93 28 JAN 93
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ANALYTICAL TEST REQUESTS

for
Woodward Clyde Consultants

Lab ID: Group
027367 Code Analysis Description

= Fnseco

A Coming Company

Custom
Test?

0001 - 0004 A Volatile Organics
Target Compound List (TCL)
Screen - Volatile Organics

=Z<=<



Volatile Organics §5£2£E§¥§2mv
Target Compound List (TCL) '
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-13A
Lab ID: 027367-0001-SA
Matrix: AQUEOUS Sampled: 27 JAN 93 Received: 28 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93 Analyzed: 03 FEB 93
ReEorting
Parameter Result Units imit
Acetone ND ug/L 500
Benzene ND ug/L 250
Bromodichloromethane ND ug/L 250
Bromoform ND ug/L 250
Bromomethane ND ug/L 500
2-Butanone (MEK) ND ug/L 500
Carbon disulfide ND ug/L 250
Carbon tetrachloride ND ug/L 250
Chlorobenzene ND ug/L 250
Chloroethane ND ug/L 500
Chloroform ND ug/L 250
Chloromethane ND ug/L 500
Dibromochloromethane ND ug/L 250
1,1-Dichloroethane ND ug/L 250
1,2-Dichloroethane ND ug/L 250
1,1-Dichloroethene ND ug/L 250
1,2-Dichloroethene ’

(total) ND ug/L 250
1,2-Dichloropropane ND ug/L 250
cis-1,3-Dichloropropene ND ug/L 250
trans-1,3-Dichloropropene ND ug/L 250
Ethylbenzene 2800 ug/L 250
2-Hexanone ND ug/L 500
Methylene chloride ND ug/L 250
4-Methyl-2-pentanone

(MIBK) ND ug/L 500
Styrene ND ug/L 250
1,1,2,2-Tetrachloroethane ND ug/L 250
Tetrachloroethene ND ug/L 250
Toluene ND ug/L 250
1,1,1-Trichloroethane ND ug/L 250
1,1,2-Trichloroethane ND ug/L 250
Trichloroethene ND ug/L 250
Vinyl acetate ND ug/L 500
Vinyl chloride ND ug/L 500
Xylenes (total) 9800 ug/L 250
Hexane ND ug/L 250
Surrogate Recovery
Toluene-d8 102 %

(continued on following page)
ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero



Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consu]tants
Client ID: MW-13A

Lab ID: 027367-0001-SA

Matrix: AQUEOUS Sampled: 27 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93
Surrogate Recovery
4-Bromofluorobenzene 96 %
1,2-Dichloroethane-d4 109 %
ND = Not detected

NA
Reported By: Steven Francis Approved By:

Not applicable

ZkEnseco

A Corming Company

Received: 28 JAN 93
Analyzed: 03 FEB 93

Audrey Verniero



VO] at] ] e Organ 1 CsS :::";ECOFT\mg Co&)pany
Target Compound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consu]fants
Client ID: MW-13

Lab ID: 027367-0002-SA
Matrix: AQUEOUS Sampled: 27 JAN 93 Received: 28 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93 Analyzed: 03 FEB 93
Reporting

Parameter Result Units Limit
Acetone ND ug/L 5000
Benzene ND ug/L 2500
Bromodichloromethane ND ug/L 2500
Bromoform ND ug/L 2500
Bromomethane ND ug/L 5000
2-Butanone (MEK) ND ug/L 5000
Carbon disulfide , ND ug/L 2500
Carbon tetrachloride ND ug/L 2500
Chlorobenzene ND ug/L 2500
Chloroethane ND ug/L 5000
Chloroform ND ug/L 2500
Chloromethane ND ug/L 5000
Dibromochloromethane ND ug/L 2500
1,1-Dichloroethane ND ug/L 2500
1,2-Dichloroethane ND ug/L 2500
1,1-Dichloroethene ND ug/L 2500
1,2-Dichloroethene

(total) ND ug/L 2500
1,2-Dichloropropane ND ug/L 2500
cis-1,3-Dichloropropene ND ug/L 2500
trans-1,3-Dichloropropene ND ug/L 2500
Ethylbenzene ND ug/L- 2500

- 2-Hexanone ND ug/L 5000

Methylene chloride 63000 ug/L 2500
4-Methyl-2-pentanone

(MIBK) ND ug/L 5000
Styrene ND ug/L 2500
1,1,2,2-Tetrachloroethane ND ug/L 2500
Tetrachloroethene ND ug/L 2500
Toluene 19000 ug/L 2500
1,1,1-Trichloroethane ND ug/L 2500
1,1,2-Trichloroethane ND ug/L 2500
Trichloroethene 4300 ug/L 2500
Vinyl acetate ND ug/L 5000
Vinyl chloride ND ug/L 5000
Xylenes (total) 3000 ug/L 2500
Hexane ND ug/L 2500
Surrogate Recovery
Toluene-d8 100 %

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero



Volatile Organics 55E2£5£¥ﬁ3my
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consu1fants
Client ID: MW-13

Lab ID: 027367-0002-SA
Matrix: AQUEOUS Sampled: 27 JAN 93 Received: 28 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93 Analyzed: 03 FEB 93
Surrogate Recovery |
\
4-Bromofluorobenzene 95 %
1,2-Dichloroethane-d4 106 %
\
ND = Not detected

non

NA
Reported By: Steven Francis Approved By: Audrey Verniero

Not applicable



::yEljsexj
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Target Compound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-13B
Lab ID: 027367-0003-SA
Matrix: AQUEOUS Sampled: 27 JAN 93 Received: 28 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93 Analyzed: 02 FEB 93
Reporting

Parameter Result Units Limit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ‘ ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone (MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L b.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene

(total) ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride 5.9 ug/L 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene 7.6 ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
Hexane ND ug/L 5.0
Surrogate Recovery
Toluene-d8 101 %

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero



Volatile Organics
Target Compound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consu1fants
Client ID: MW-13B

Lab ID: 027367-0003-SA

Matrix: AQUEOUS Sampled: 27 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93
Surrogate Recovery
4-Bromofluorobenzene 95 %
1,2-Dichloroethane-d4 103 %
ND = Not detected

NA = Not applicable

Reported By: Steven Francis Approved By:

Received: 28 JAN 93
Analyzed: 02 FEB 93

Audrey Verniero

= Enseco

A Corning Company



Volatile Organics éagémm@cﬁimy
Target Compound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consu]fants
Client ID:  TRIP BLANK

Lab ID: 027367-0004-TB
Matrix: AQUEOUS Sampled: 27 JAN 93 Received: 28 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93 Analyzed: 01 FEB 93
Reporting
Parameter Result Units Limit
Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L ‘ 5.0
Bromomethane ND ug/L 10
2-Butanone (MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene
(total) ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride 8.1 ug/L 5.0
4-Methyl-2-pentanone
~ (MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 9.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
Hexane ND ug/L 5.0
Surrogate Recovery

Toluene-d8 98 %

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Steven Francis Approved By: Audrey Verniero




Client Name:

Volatile Organics
Target Compound List (TCL)
Method 8240

Woodward-Clyde Consu]tants

Client ID:  TRIP BLANK

Lab ID: 027367-0004-TB

Matrix: AQUEOUS Sampled: 27 JAN 93
Authorized: 28 JAN 93 Prepared: 01 FEB 93
Surrogate Recovery
4-Bromofluorobenzene 102 - %
1,2-Dichloroethane-d4 97 %
ND = Not detected

NA = Not applicable

Reported By: Steven Francis Approved By:

= Enseco

A Coming Company

Received: 28 JAN 93
Analyzed: 01 FEB 93

Audrey Verniero



QC LOT ASSIGNMENT REPORT
Volatile Organics by GC/MS

Laboratory
Sample Number

027367-0001-SA
027367-0002-SA
027367-0003-SA
027367-0004-T8B

QC Matrix

AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category

624-A
624-A
624-A
624-A

QC Lot Number
(DCS)

02 FEB 93-E
02 FEB 93-E
02 FEB 93-E
29 JAN 93-E

= Enseco

A Corning Company

QC Run Number
(SCS/BLANK)

03 FEB 93-E
03 FEB 93-E
02 FEB 93-E
01 FEB 93-E
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DUPLICATE CONTROL SAMPLE REPORT

Volatile Organics by GC/MS

Analyte

Category: 624-A
Matrix: AQUEOUS

QC Lot: 02 FEB 93-E
Concentration Units: ug/L
1,1-Dichloroethene
Trichloroethene

Benzene

Toluene

Chlorobenzene

Category: 624-A
Matrix: AQUEOUS

QC Lot: 29 JAN 93-E
Concentration Units: wug/L
1,1-Dichloroethene
Trichloroethene

Benzene

Toluene

Chlorobenzene

Spiked

Concentration
DCS1
50 41.0
50 42 .8
50 40.0
50 44 .5
50 43.8
50 54.3
50 52.8
50 48.7
50 53.4
50 48.8

41.

40.
44 .
44.

a3.
53.
49.
53.
48.

N OO -~

Measured
DCS2

N NNO

AVG

41.
42.
40.
44.
44 .

54.
53.
49.
53.
48.

NN

Y WM N —

= Eknseco
A Corning Company

Accuracy Precision

Average(%) (RPD)
DCS Limits DCS Limit
82 56-138 1.0 20
85 76-109 0.9 13
81 78-119 2.0 12
89 82-114 0.9 13
88 84-117 1.8 10
108 56-138 0.7 20
107 76-109 1.7 13
98 78-119 2.0 12
107 82-114 0.4 13
97 84-117 0.8 10

Calculations are performed before rounding to avoid round-off errors in calculated results.
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SINGLE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

Concentration Accuracy (%)
Analyte Spiked Measured SCS  Limits

Category: 624-A

Matrix: AQUEOUS

QC Lot: 02 FEB 93-E QC Run: 03 FEB 93-E
Concentration Units: wug/L

1,2-Dichloroethane-d4 50.0 55.3 111  82-112
4-Bromofluorobenzene 50.0 48.3 97 83-113
Toluene-d8 50.0 49.8 100 90-112

Category: 624-A

Matrix: AQUEOUS

QC Lot: 02 FEB 93-E QC Run: 02 FEB 93-E
Concentration Units: ug/L

1,2-Dichloroethane-d4 50.0 51.9 104 82-112
4-Bromofluorobenzene 50.0 48.5 97 83-113
Toluene-d8 . 50.0 50.0 100 90-112
Category: 624-A

Matrix: AQUEOUS

QC Lot: 29 JAN 93-E QC Run: 01 FEB 93-E

Concentration Units: ug/L

1,2-Dichloroethane-d4 50.0 51.3 103 82-112
4-Bromofluorobenzene 50.0 50.0 100 83-113
Toluene-d8 50.0 47 .4 95 90-112

Calculations are performed before rounding to avoid round-off errors in calculated results.



METHOD BLANK REPORT
Volatile Organics by GC/MS

Analyte

Test: 8240CP-TCL-AP
Matrix: AQUEOUS

QC Lot: 02 FEB 93-E QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(tota]%
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane

Result

03 FEB 93-E

8.5
ND
ND
ND
ND

3.8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
3.3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/L

ug/L
ug/L

J ="Result is detected below the reporting limit or is an

estimated concentration.

Reporting
Limit
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METHOD BLANK REPORT

Volatile Organics by GC/MS (cont.)

Analyte

Test: 8240CP-TCL-AP
Matrix: AQUEOUS

QC Lot: 02 FEB 93-E QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(tota]%
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane

Result

02 FEB 93-E

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
2.5

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/L

J = Result is detected below the reporting limit or is an

estimated concentration.

Reporting
Limit
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METHOD BLANK REPORT

Volatile Organics by GC/MS (cont.)

Analyte

Test: 8240CP-TCL-AP
Matrix: AQUEOUS

QC Lot: 29 JAN 93-E QC Run:

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

- 2-Butanone (MEK)

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(total%
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane

Result

01 FEB 93-E

5,2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
3.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.0

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L.

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

J = Result is detected below the reporting limit or is an

estimated concentration.
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CHAIN OF CUSTODY

A Corning Company

Rocky Mountain Analytical Laboratory
4955 Yarrow Street
Arvada, CO 80002
303/421-6611 FAX: 303/431-7171

|

SAMPLE SAFE'™ CONDITIONS

ENSECO CLIENT

Woutl u)"—"c[ - L,, .’JL (ow _‘)“,/’/{;d}

PACKED BY

SEAL NUMBER

PROJECT SEAL INTACT UPON RECEIPT BY SAMPLING COMPANY CONDITION OF CONTENTS
Skellev Globe 117343
SAMPLING COMPANY SEALED FOR SHIPPING BY INITIAL CONTENTS TEMP.
w C (- °C
SAMPLING SITE SEAL NUMBER SAMPLING STATUS
A200 Mea ©H / [ pone O Continuing Until
TEAM LEADER ] SEAL INTACT UPON RECEIPT BY LAB CONTENTS TEMPERATURE LPON RECEIPT BY LAB
Ceove Papinak O v O no ¥ 3 °¢
DATE TIME SAMPLE ID/DESCRIPTION SAMPLE TYPE | # CONTAINERS ANALYSIS PARAMETERS REMARKS
l/27/a3 |8 157 My —13 A 0O\ Weder 3wl TcL Vol , MIBE tex, But | Method 9240
7
—n— (8730 MW o~ 3 ol o~ Baf)] e M e B
—) 8 i L{ b"‘ M u} — ' % l; 63 — 1t — .»3(":;“‘,) Seemg I - " S
7 B .
— N — N«A TrtF Bla.«_l\' 0"’ \
CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS
DELIVERED TO SHIPPER BY g -
RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME
METHOD OF SHIPMENT AIRBILL NUMBER o
s [ofpmned =d Ex |
7/ Tt dmen JI72 0 ®
ENSECO PROJECT NUMBER v 3 v 4 q %
:‘7 /
< 236F
ENS—1133

White - CLIENT

Pink - LAB




